EO 05-205A-1

CANADIAN FORCES

AIRCRAFT
OPERATING INSTRUCTIONS

CF-5A
&
CF-9A/R

‘ON LATEST REVISED PAGES SUPERSEDE
EV‘S THE SAME PAGES OF PREVIOUS DATE

NOTICE Insert revised poges into basic publication,

Destroy superseded pages.

ISSUED ON AUTHORITY OF THE CHIEF OF THE DEFENCE STAFF

1 NOV 68

COPYRIGHTED 1968 Revised 11 Jul 69




DATE

il
31
31
3l
31
il
3l
3l

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
I'l
11
11
11
11
11
11
11

11
| 1 8

11
11
11
11
11
11
11
11
11
11
11
11
11
11

Jan
Jan
Jan
Jan
Jan
Jan
Jan
Jan

Jul

Jul &

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

Jul ¢

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

69
&9
09
6o
09
ol

69
69

69
59
%]
B9
B9
f4a
(o
B
fY
Bo

&9

69
69
69
69
69
69
69
6Y
69
69
69
69
6
69
69
&9
69
6%
69
69
69
69
69
69
69

69

PAGE NO

1=-5-2
1-18-11
4-1-2
4-1-3
4-1-8
4-1-12
4-3-14
4-9-12

iv
W

Viil

EO 05-205A-1

LIST OF REVISIONS

DATE

11
11
11
11
11
11
11
11
11
11
11
11

1173

11
11
11
11
11
11
11
11
1l
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
'l
11
11
11
il
11

Jul
Jul
Jul
Jul
Jiil
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Juil
Jul
Jul
Jiil
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

Jul

Jul

Jul
Jul

Jul

Jul
Jul
Jul
Jul

Jul
Jul
Jul
Jul

Jul

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

bo
69
69
69
BY
59
69
69
o9
6o
69
69
69
69
69
69
a1’
]
69
69
69
&9
69
69
B9
69
69
69
69
69
69
69
69
69
649
LT
69
b
69
69
69
69
69

69
69
B9
69
&9
69

PAGE NO

1-18-1
1-18-2
1-18-3
1-18-4
1-18-44
1-1B-7
1-18-9
1-18-10
1-18-11
1-18-12
1-19-1
1-20-1
1-20-2
1-21-6
1-21-18

1
R S R S -

1
O = O o e O

i
Bl Pl B P o= o=~ = e
i

]
[ 1 ]
B e MY

=

]

i
L =

i
un

el L S R R FE I RV L WU TR VI I ot B I o T N VI L FI T O L VR o R NI S N N N
| B i

]

[+ =IO = =B -+ = R =T
1

== OF N

- o

DATE

PAGE NO




EQ 05-2054A-1

NOTES TO USERS

1 This publication is divided into four
Parts: Description, Handling, Emergency
Handling, and Operating Data.

2 PART 1 - DESCRIPTION of the con-
trols and equipment with which the pilot
should be acguainted,

3 PART 2 - HANDLING describes the
normal handling of the aireraft by theairecrew,

4 PART 3 - EMERGENCY HANDLING de -
scribes the emergency handling ofthe aircraft
by the aircrew,

5 PART 4 - OPERATING DATAgives the
flying and engine limitations and includesin-
formation on fuel consumption, range,and en-
durance under warious conditions of flight,

b These notes are complementary to EQ
05-1-1 Aircraft Operating Instructions Gen-
eral and assume a thorough knowledge of its
contents,

7 In the text, words writtenin capital let-
ters indicate actual markings on the controls
concerned,

B The use of code @ in the textandillus-
trations signifies reference to the CF-5A;
likewise, code - signifies referencetothe
CF-5A/R, Text and illustrations not coded
are applicable to either aircraft,

9 Comments and sugpgestions should be
forwarded through the usual channels to
CFHQ,

i/fii
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PART 1
DESCRIPTION

SECTION 1
GENERAL DESCRIPTION

GENERAL

1 The CF-5A (@) aircraft is a single-
place tactical fighter, The aircraft becomes
a mullipurpose tactical fiphter and photore-
connaissance fighter with the installationofa
removable three-camera reconnaissance
nose package and the necessary cockpit con-
trol panel, The @ when configured for this
multipurpose capability is identifiedasa CF-
SA/R ( }, The aircraft is designed toop-
erate from unimproved airfields. Inaddition
to twin-engine reliability, the aircraft are
capable of supersonie flight, The fuselageis
an area rule ("coke bottle”) shape, The wing,
horizontal stabilizer, and vertical stabilizer
leading edges are moderately sweptback,
Each wing incorporates bothleading and trail-
ing edge flaps for increasedlift andimproved
low-speed handling characteristics. The
speed brake is located atthe lower mideentre
of the fuselage for increased drag,andadrag
chute is provided to decrease landing dis-
tances. The lower aft centreline fuselage
section is provided with anarresting hook for
barrier engagements, Thrust is supplied by
two axial flow, turbojet engines equipped with
afterburners. Eachengineis provided withan
inlet duct and a louvered auxiliary air inlet
engine door on each side ofthefuselage, The
tricycle landing gear has a steerable nose-
wheel, A two-position nose gear strut, con-
trolled from the cockpit, increases takeoff
anpgle-of-attack position, Flight controlsare
hydraulically actuated by two independent hy-
draulic systems with artificial feel devices
incorporated to simulate feeltothe pilot, The
cockpit is enclosed by a manually operated
clamshell canopy. Emergency escape is ac-
complished by an upward trajectory ejection
system capable of ground level ejection, Ex-
ternal stores are carried on five jettisonable
pylon stations, The aircraft is equipped with

two 20mm guns in the nose, with or without
the photoreconnaissance nose installed., The
i aircraft provides a low-through-high
altitude photoreconnaissance capability while
still retaining the tactical fighter capability
of the @ . A removable air refueling probe,
when installed, permits in-flight refueling of
the aircraft,

DIMENSIONS

2 The overall dimensions of the basicair-
craft, with wingtip tanks, at normal tire and
shock strut inflation pressures are:

(a) Length, maximum (with
2 v e 18 I SRR B 47,2 ft
(B) “Wing Span. e s ewe-sews 25.8 ft

(c) Height (to top of vertical

stabilizer] , .. iw v ain s CHERr B D ¢

(d) Track (main wheels). ...... 11,0 ft

(e] Wheelbase . .....044 PR & T
AIRCRAFT WEIGHT

3 The average basic and gross weights of

the aircraft are as follows:

(a) Basic Weight (empty
wingtlp and internal
fuel tanks plus

residual fuel) .... 9701 1b 9842 1b
{b) Maximum Fermissible Takeoff
Gross Weight . . ........HNo Limit

(c) Confipuration Gross Weights (with full
wingtip tanks):

1-1=]
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CONFIGURATION

Cleennopylons) . . .. ccoveunnn,
Pylons (all pylonz w/o stores) .. ...

SUU-20/A Bomb-Rocket
Dispenser, loaded (CL) ... .......

LAU-10/A Rocket Laouncher,
loaded (QUTBD). . . . .. v uvuia

CBU-2A/A Bomb Dispenser,
loaded (OUTBD). . . . o v v v v v v w e

LAU-3/A Rocket Launcher,
loaded (OUTBD & INBD) .. .......

MK-84 LDGP Bomb (CL) + v v v v

MK-82 LDGP Bomb (OUTED,
INBI, & CL) s s v Suwie v

MK-83 LDGF Bomb (INBD & CLJ. ...
Tanks, full (INBD&CL) .. .00 .

BLU-1/B Fire Bomb {OUTED,
INBD, & CEY v s r Foss s i

M-117 GP Bemb (OUTBD, INBD,
Sk o rsssrnre iR S

Maximum Armoament: ME-84 LDGP
Bomb (CL) and M-117 GP Bomb
(OUTERB &EINBD) . ... ...ccccuaa

14,749 |b
15,380 Ib

15,350 Ib
16,063 Ib
16,657 1b

16,943 1b
16,864 1b

18,035 Ib
18,087 1b
18,306 1b

18,865 1b

19,480 1b

20,630 Ib

EO 05-205A-1

14,890 1b
15,521 1b

15,491 1b
16,204 1b
16,798 Ib

17,084 Ik
17,005 Ib

18,176 lb
18,228 lb
18,647 lb

19,006 1b

19,621 Ib

20,771 1b

NCTE

e No limit on maximum takeoff gross
weight when aircraft is loaded with
authorized configurations,

e [Refer to Figure 4-1-4 for Authorized
Configurations for Takeoff,

e Gross weights include aircrew, sur-
vival kit and parachute, full ammuni-
tion, full fuel, oil, and oxygen,

# Refer to Part 4, Section 1, and Part 4,
Section 2, for authorized external store

combinations and store weights for
mission planning,

(d) See Figure 1-3-2 for fuel cell capacity
and weights,

OIL TANK CAPACITIES

4 0il Capacity - Each engine is prowvided
with an individual oil tank., Each tank when
fully serviced holds 0.83 Imperial (1.0 US)
gallen with an expansion space of approxi-
mately 0.8 Imperial (1 US) gquart,
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TACAM AMTEMNMA
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UHF /ADF ANTENMA
LAMDING-TAX| LIGHT (EACH SIDE)
SPEED BRAKE

COMNSTANT SPEED DRIVE COOLING
AR SCOOPS
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EMGIME STARTER AlR IMLET
LF/ADF ANTEMMA

FORMATION LIGHT (EACH SIDE)
IMTERPHOME RECEPTACLE
POSITION LIGHTS
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OIL FILLER DRAG CHUTE
SERVICI NG DIAG RAM AGEESS D["]R CBHPARTMEHT
(EACH SIDE) DOOR
FUEL SYSTEM
J(“. MANUAL FILLER ra
P L CAPS HYDRAULIC F I
ST, s RESERVOIR
Ll FILLER CAPS

)
Y

4

FUEL CELL DRAINS
(UNDERSIDE OF
RIGHT FUSELAGE}

BATTERY
"'u

TANK FULL
INDICATORS
(EACH TIP TANK)

MANUAL FILLER CAPS
(EACH PYLON TANK)

e
SINGLE-POINT FUEL FILLER
(UNDERSIDE OF LEFT FUSELAGE)
- — = — e e o
R e g e L 2 3 :
SPECIFICATIONS o T e e Sl e BT e i CEEE
e REMARKS f
ITEM CF/USAF NATO s e § ol
FLEL MIL-T-5424 Jp-4 F-40 1 SINGLE-POIMNT PRESSURE REFUELING: USE
(w1 TH ICING IMHIBITOR 45-55 S| SYSTEM.
MIL-1-275B48) 2 MANUAL REFUELING: FILL LEFT INTERMAL SYSTEM
FIRST. IF EXTERMAL TANKS CARRIED, REFUEL AFTER
IMTERMAL SYSTEM IN SEQUENCE CL, WING, AND
EMERGEMCY JP-5 F-44 TIF TANKS,
EMGIMNE OIL MIL=L-7E0R 0=148 CHECK OIL LEVEL WITHIM 30 MIMUTES AFTER
ALTERMATE — MOME EMGIMNE SHUTDOWM,
HYDRAULIC FLLID ';IL—H—SE . H-515 1 PRESS FILLER CAP DOWM TO VEMT RESERYVOIR
PRESSURE.
2 CAP UNLOCKED WHEM RED DOT SHOWS; LOCKED —
GREEMN DOT,
LISUID OXYGEM MIL-0-27210, TYPE II MOMNE 1 TO BE FILLED ONLY BY QUALIFIED PERSOMMNEL,
2 USE MA-1 OR TYPE TMUZ7M TANK FOR SERVICE.
TIRE PRESSURE SEE DECAL IMBOARD OF MOMNE B L
EACH MAIN GEAR STRUT, ARNIN USE HI
UMDERSIDE OF WING SK|MN " G PRESSLIRE SERVICE
SURFACE. SYSTEM.
EXTERMAL MI2A-80 (USAF) MHOME 1 Of A POWER UNIT WHICH MUST SUPPLY 3-PHASE,
ELEC;:IC#L MC-5 (LUSM) 115/200-VOLT, 400-CP5 AC,
POW CAMN-C (CF
SH 2 BATTERY START (LEFT EMNGINE) 3
— -- - — - Lo}
EXTERMAL AlR Ma-14 [USAF) OR ECUIVALEMT HOME I50°F <
{JAS5L) GTC-B5 OR MA=1E (USH) JASU RECOMMEMDED MIMIMUM QUTPUT: 42 PSIA 3
WELLS AIR START SYSTEM 100 LB | oL
u

Figure l=1-2
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COCKPIT ARRANGEMENT (TYPICAL)

COMPUTING 5IGHT

MAGNETIC COMPASS
INSTRUMENT PANEL
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LEFT VERTICAL
CONTROL PANEL

CANOPY
BREAKER
TOOL

RIGHT VERTICAL
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CANOPY
CONTROL
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LANDING GEAR
ALTERNATE

. COMPASS

_ 22 y A \ CORRECTION
5 o - e intate ° | CARD HOLDERS

FLAP PEDESTAL S R B
CONTROL = ) ]

LEFT CONSDLE RIGHT CONSOLE —

ANTI-G SUIT VALVE
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COCKPIT ARRANGEMENT (TYPICAL)
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REAR VIEW MIRROR
[(EACH SIDE)

LANDING GEAR
ALTERNATE

RELEASE HANDLE

f”i::f
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o dr :
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LEVER
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= VALVE
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o
- P
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Figure 1-1-4
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INSTRUMENT PANEL (TYPICAL)

LANDING GEAR POSITION INDICATOR
LIGHTS

DRAG CHUTE T-HANDLE

FITCH TRIM INDICATOR
ANGLE-OF-ATTACK INDICATOR
FLAF POSITION INDICATOR
MASTER CAUTION LIGHT
ATTITUDE INDICATOR
APPROACH INDEXER
COMPUTING OPTICAL SIGHT
CLOCK

VERTICAL VELOCITY INDICATOR
ACCELERDMETER

CABIN PRESSURE ALTIMETER
ENGINE TACHOMETER INDICATORS

EXHAUST GAS TEMPERATURE
INDICATORS

CANOPY UNLOCKED WARNING LIGHT
NOZZLE POSITION INDICATORS
DUAL OIL FRESSURE INDICATOR
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CAMERA POSITION DATA CARD
HOLDERS

DUAL FUEL QUANTITY INDICATOR
FUEL FLOW INDICATORS

CAMERA OPERATE LIGHTS
HYDRAULIC PRESSURE INDICATORS
STANDBY ATTITUDE INDICATOR
ENGINE FIRE WARNING LIGHT

INTEGRATED DISPLAY-OF-SITUATION
CONTROL PANEL

ALTIMETER

HORIZONTAL SITUATION INDICATOR
A[RSPEED-MACH INDICATOR

ENGINE DOORS POSITION INDICATOR
ARRESTING HOOK BUTTOM

LANDING GEAR LEVER DOWNLOCK
OVERRIDE BUTTON

LANDING GEAR LEVER

LAMDING GEAR WARNING SILENCE
BUTTON

205A=1=-5A
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VERTICAL CONTROL PANELS (TYPICAL)

LANDING GEAR GUN MASTER BOMBS  Eyrppual STORES  EMERGENCY
ALTERNATE RELEASE  |NOPERATIVE SWITCH ARM
ALY swircy MODE SELECTOR JETTISON BUTTON

b L 85,0 EXTE IMAL 5 ! ) EXTERNAL
LT wAny i hlar E STORES
JETTISON
T=-HANDLE

T e | ; SAFETY PIN
ARMAMENT POSITION i« i ] —t ) Ve AND STREAMER
SELECTOR SWITCHES (T} i C’
e
_

JETTISON
SELECTOR

SELECTOR
JETTISON
BUTTOMN

LANDING-TAXI
LIGHT SWITCH

~ENGINE START
BUTTONS

VOICE RECORDER
SWITCH

FUEL SHUTOFF

SWITCHES CABIN TEMPERATURE
REGULATOR KNOB

CABIN TEMPERATURE EXTERNAL FUEL CROSSFEED

o CONTROL SWITCH TRANSFER SWITCHES VALVE SWITCH
A :
PRESSURIZATION ~
o 7 BOOST PUMP SWITCH

AERIAL REFUEL SWITCH

RECOMNAISSANCE

CAMERA DEFOG CANOPY JETTISON
SWITCH T-HANDLE

CANOPY DEFOG

CONTROL KNOB CANOPY JETTISON

SAFETY PIM AND
STREAMER

CABIM AIR INLET

PITOT HEAT SWITCH
ENGINE ANTI-ICE SWITCH
DUCT ANTI-ICE SWITCH

BATTERY SWITCH

0 BOOST PUMP
SWITCH

WINDSHIELD
ANTI-ICE SWIT

LIQUID DXYGEN
QUANTITY INDICATOR
GENERATOR
EWITCHES
CF-3A 1-17A
Figure 1-1-6
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CONSOLE PANELS (TYPICAL)

ANTENNA SWITCH
EUHF II..'II::'LL”'l.ﬂE CONTROL =" EYOEN REGULATOR o+,
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2058144
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EUHF YOLUME CONTROL

UHF/EUHF

TRANSFER SWITCH OXYGEN REGULATOR

GUN CAMERA
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LIGHT PANEL —
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ENGINE DOORS SWITCH
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205A-1-74
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Figure 1-1-8
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PEDESTAL (TYPICAL)

COMMAND RADIO
CONTROL PANEL

TACAN CONTROL PANEL

COMPUTING SIGHT
CONTROL PANEL

RUDDER PEDAL
ADJUSTMENT T-HANDLE

CIRCUIT BREAKER
PANEL

CF-54 1-19A Figure 1-1-9
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Part 1, Section 2

SECTION 2
ENGINE

GENERAL

1 The aireraft is powered by two JB85-
CAN-15 eight stage, axial flow, turbojet en-
gines equipped with afterburners, see Figure
l-2-1, Sea level static rated thrust for an
uninstalled bareengineis 4300 pounds at max-
imum afterburner (MAX) power, 2925
pounds at military (MIL) power, and 2820
pounds at nermal rated power, Air enters
through two side fuselage structure inlet ducts
and is directed into the compressor sections
by variable inlet gpuide vanes, Additional air
supply to each engine during airecraft takeoff
operation is provided by engine auxiliary
takeoff doors, whichare structurally incorpo-
rated on the side of each fuselage air inlet
duct,
vanes and compressor air bleed valves reduce
the possibility of a compressor stall, Com-
pressor bleed air is also usedto supply vari-
ous pneumatic systems. The engine has a
single-rotor eight-stage compressor coupled

Automatically controlled inlet puide

J85-CAN-15 ENGINE

FUEL NOZZLES
FUEL NOZZLES TURBINE |
SECTION
COMBUSTOR
COMPRESS OR
SECTION il

S ~ENGINE ACCESSORY

/ GEARBOX
BLEED AIR MANIFOLD .

AFTERBURNER MAIN
FUEL MANIFOLD

directly toatwo-stageturbine, Exhaust gases
from the combustor section pass through the
two-stage turbine section and aredischarged
through a variable area nozzle, An exhaust
gas temperature sensing system controlsthe
variable exhaust nozzle area electrohydrau-
lically to prevent excessive exhaust gastem-

perature at MIL and afterburner power
settings while allewing optimum thrust
efficiency.

ENGINE FUEL CONTROL SYSTEM

2 Each engine has a mainfuel controland
pump, an afterburner fuel control and pump,
and an overspeed governor, see Figure 1-2-2,
fuel flow is controlled primarily by engine
speed, engine inlet air temperature, com-
pressor discharge pressure, and throttle po-
sition. The main fuel control automatically
meters fuel accordingto engine requirements
and provides automatic fuel flow control dur-
ing ground or air starts

AFTERBURNER SECTION

VARIABLE
EXHAUST
NOZZLE

CF=5AD 1=-TA

Figure 1-2-1
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ENGINE FUEL CONTROL SYSTEM

FROM
FUEL SYSTEM

ENGINE-
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. L
&
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j - —
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P o s
R, T L
VARIABLE - Egﬁﬁcnﬁ AFTEREURNER / f ﬂih’“.f&‘f&
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T FUEL FLOW ELECTRICAL ACTUATION
wooooot HYDRAULIC ACTUATION
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Figure 1-2-2
1-2-2

INLET GUIDE 'l."ﬁ:NE
AND BLEED AIR
VALVE ACTUATORS

CF-54 1-8
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MAIN FUEL PUMP

3 The main engine-driven fuel pump is
mounted on the forward right side of the en-
gine accessory gearbox, Thetwo-stage pump
consists of a centrifugal impeller type boost
element, which feeds through a filter screen
to apesitivedisplacement gear pump, Apres-
sure relief valve allows excess pressure to
bleed back to the pump inlet, The pump sup-
plies fuel to the main fuel control,

MAIN FUEL CONTROL

4 The main fuel control mounted on the
main engine-driven fuel pump has two sec-
tions, a metering sectionanda computing sec-
tion. The fuel control computes and schedules
fuel flow in conjunction with compressor dis-
charpe pressure, compressor inlet air tem-
perature, engine speed, and throttle position,
During normal engine operation,the fuel con-
trol regulates enginF thrust by establishing
an engine rpm and exhaust nozzle position
according to the selected throttle position,

AFTERBURNER SYSTEM

5 The afterburner system consists of a
shutoff valve, single-stage pump, main and
pilot burner fuel manifold and spraybars,
turbine discharge temperature gensing system,
fuel control unit, and variable exhaust nozzle
actuating controls, Afterburner operation is
initiated by advance of the throttle from MIL.
Ignition, simultanecus with fuel supply, occurs
automatically when the throttle is placed in
the afterburner range (MIL to MAX) and
continues for approximately 30 seconds, At
any time, afterburner operation may be dis-
continued when the throttle is retarded from the
afterburner range to cut off ignition [(if
applicable] and fuel, Rate of fuel flow with the
engine doors closed and with maximum after-
burner is approximately 2700 pounds per
hour per engine (pph/eng) static at sea level,
On takeoff, with maximum afterburner and
the engine doors open, the rate of fuel flow
will increase approximately 200.to 300 pph,."r'&ng.
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AFTERBURNEER FUEL CONTROL

] The afterburner fuel contrel is mounted
directly on the afterburner fuel pump, whichis I
mounted on the engine accessory gearbox left
forward drive pad, The fuel control contains
a fuel metering section, a computing section,
and an exhaust nozzle control section. The
control initiates and schedules fuel flow to
the afterburner main and pilot burner spray-
bars under all conditions of afterburning. If
a failure in the wvariable exhaust nozzle
actuating system causes the nozzle to remain
in a fixed position, afterburner fuel flow is
automatically limited by the actual nozzle
position to prevent excessive exhaust gas
temperatures.

THROTTLES

7 The engines are controlled by individual
throttles, see Figurel-2-3,located onthe Jeft
consocle, Thethrottleshavefingerlifts oneach
lever which must be raised to movwve the
throttle levers from IDLE tothe OFF position,
An increase in throttle friction (ramp effect)
is provided at the MIL position(detent), This

THROTTLE QUADRANT

QPTICAL SIGHT
TWIST GRIP

Figure 1-2-3 CF-5A |-&7
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ramp effect must be overcome to ignite the
afterburner, Afterburner thrust can be varied
within the afterburner range and throttle
friction is slightly more than that provided
within the IDLE to MIL positions, The after-
burner range of the throttle quadrant is from
the high cam of the ramp at the MIL position
(minimum afterburner) to the MAX position
(maximum afterburner), providing a range of
thrust modulation in afterburner operation,
Each throttle controls main fuel shutoff valves,
ignition circuitry, engine speed, and after-
burner operation, and is ground adjustable
for friction drag and load gradient feel for
the MIL and MAX positions,

ENGINE START AND IGNITION SYSTEM
GENERAL

] The aircraft usesa single-point, exter-
nal, low-pressure air source for initial
motoring of the engines during ground start.
The external air inlet is in the underside of
the fuselage aft section, Amanually operated
diverter valve, mounted on the left engine,is
externally positioned by the ground crew to
direct the flow of air to the selected engine
during the start cycle, Two engine start but-
tons are provided on the left vertical control
panel, see Figure 1-1-f, Normal sequence of
starting isleft enginefirst, Externalac power
for starting either engine, allowing monitor-
ing of either engine instruments,is furnished
by the ground start cart, Momentarily press-
ing the start button for the selected engine
arms the ignition circuit and allows theigni-
tion timer to run for appreximately 30 sec-
onds, The circuit is completed by moving the
throttle to the IDLE position, causing the ig-
niters to initiate engine start. A battery-
powered static inverter provides ignition
power for starting eitherengineonthe ground
when external power is not connected, The
static inverter also acts as a standby source
of power for airstart of either engine in case
of dual engine failure, For engine starts with-
out external power, the static inverter will
supply ac power to the left or right engine
instruments for monitoring a start, After one
engine has been started and the generator is
on the line, normal ac power isused for igni-
tion when starting the other engine,
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CROSSBLEED START

9 A crossbleed start cabability without
external air is provided for starting the right
engine after the left engine has been started.
Compressed air from the eighth stage of the
left engine compressor section is used for
initial motoring of the right engine. An elec-
trically operated crossbleed control wvalve,
installed as part of the left engine compressor
ducting, is armed when the left throttle is
advanced above 70% rpm., When the right
engine start button is pushed, the circuit is
completed and the wvalve opens to permit a
flow of compressor air from the left to the
right engine, The right engine ignition circuit
is then completed by moving the right throttle
from OFF to IDLE position, In order to
ensure adequate flow of air for starting, the
left engine should be operating between B5%
and 90% rpm. The crossbleed valve closes and
power is removed from the valve-open circuit
any time the left throttle is below approximately
70% rpm, the aircraft is airborne (the circuit
is routed through the weight switch of thenose
landing gear), or approximately 30 seconds
after the right engine start button has been
actuated.

EXHAUST GAS TEMPERATURE
INDICATORS

10 The exhaust gas temperature {EGT}in-'
dicators on the instrument panel, see Fig-

ure l-1-5, indicate biased engine EGT in
degrees centigrade, Temperature signals
are received from a system of thermocouples
evenly spaced around the diffuser section.
The instruments require ac power for opera-
tion. An OFF flag on the face of the instru-
ment will appear when ac power is not
available,

ENGINE TACHOMETER INDICATORS

11 Engine rotor speed in percent of maxi-
mum rated rpm of each engine is provided by
engine tachometer indicators on the instru-
ment panel, see Figure 1-1-7, Eachindicator
is self-powered by a tachometer generator
mounted on each engine, The indicator is
calibrated to indicate from 0 to 110%, with
the main dial face marked in 10% increments
and a second inner dial to indicate 1% incre-
ments up to 10%.
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NOZZLE POSITION INDICATORS

12 A nozzle positionindieator for each en-
gine, located in the engine instrument group
of the instrument panel, see Figure 1-1-5,
indicates nozzle position in percent of full
open., The nozzle is mechanically restricted
to 98% of full open position,

ENGINE DOORS
GENERAL

13 Auxiliary air inlet duect engine doors on
each side ofthe aft fuselage, see Figure 1-1-1,
are provided to furnish additional air intake
to engines., The doors bypass the “ductloss”
effect during tak=off and low airspeed flight,
thereby providing additional thrust, Each
door consists of individually interconnected
louvres which are opened and closed by elec-
trical rotary actuators, The doors can be
opened or closed manually and will close auto-
matically, if open, at 255 (£10) KIAS, The
doors will not reopenautomatically whenair-
speed is reduced below 255 (£10) KIAS, The
automatie closing function is provided by air
pressure sensing within the central air data
computer (CADC), An engine doors position
indicator is provided to allow monitoring of
the doors’ position,

ENGINE DOORS SWITCH

14 The engine doors switch is located on
the ENGINE DOORS control panel, which is
located outboard of the throttle quadrant on
the left console, see Fipures 1-1-Tand 1-1-8,
The switchhastwo placarded positions, OPEN
and CLOSED, and is spring-loaded to a neu-
tral off position, To open or close the doors
manually, momentary action of the switch is
sutficient,

Engine doors should not be opened at
or above 0,45 mach to preclude loss of
engine performance,
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ENGINE DOORS POSITION INDICATOR

15 The engine doors position indicator on
the instrument panel, see Figurel-1-5,indi-
cates the position of both doors, When both
doors are fully open, the word OFPEN willap-
pear in the indicator window; when closed,
the word CLOSE will appear, When one or
both doors are in an intermediate positien,
or when one door is openand onedoor closed,
a *barber-pole” indication will appear in the
window,

OIL SYSTEM

16 Each engine has an independent, self-
contained ail supply and lubrication system
with a reservoir capacity of 0,83 Imperial
(1.0 US) gallon, The system consists ofan oil
reservoir, a lube and scavenpe six-element
pump, check valves, relief valve, and oil fil-
ter and bypass, During engine operation, oil
is pumped from the reservoir and delivered
under pressure through the oil cooler and the
oil filter to the engine accessory drive gear-
box, main bearings, and other internal mov-
ing parts, ©0il is returned to the reservoir
through the scavenging system, A sumpvent
system maintains a positive pressure, making
the lubrication system insensitive tealtitude,

OIL PRESSURE INDICATOR

17 A dual-pointer o1l pressure indicator,
with the letters "L" and "R" for respective
engines, on the instrument panel, see Figure
l-1-5, indicates oil pressure in pounds per
square inch (psi),

ACCESSORY DRIVE SYSTEMS

18 An accessory drive system (ADS) is
connected to each engine by a power shaft
and operates the respective left and right
hydraulic pump and ac generator. Scoops are
provided in the underside of the fuselage, see
Figure 1-1-1, to provide ram air cooling to
the ADS's,
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SECTION 3
FUEL SUPPLY SYSTEM

GENERAL

1 The aircraft fuel supply system; see
Figure 1-3-1, consists of five bladder type
cells, semipermanently mounted in the fuse-
lage anddivided into two independent systems,
one for each engine. The left engine is sup-
plied by the forward fuselage cell and the
forward and aft dorsal cells: the right engine,
by the centre and aft fuselage cells. Either
system c¢an supply both engines, or bothays-
tems can supply either engine through an
electrically operated crossfeed valve, To
increase the fuel supply, auxiliary tanks may
be carried., The auxiliary tanks consist of
removable nonjettisonable wingtip tanks, jet-
tisonable inboard pylon tanks carried under
each wing, and a jettisonable centreline pylon
tank carried under the cenire section of the
fuselage, Aquick-disconnect fitting, incorpo-
rating a check valve, closes when the pylon
tanks are jettisonedto prevent fuel from flow-
ing overboard. External fuel is transferred
from the selected tanks to both internal sys-
tems through the single-point manifold by air
pressure supplied by the cockpit pressuriza~
tion system, Fuel is then supplied to the
engines from the internal systems, Anelec-
trically driven boost pump within eachinter-
nal system provides fuel under pressure to
the engine-driven fuel pump., Each engine
can be supplied with fuel by gravity flow from
its respective system if a fuel boost pump
fails,

NOTE

Air pressure will not be available for
fuel transfer with the cockpit pres-
surization switch in the RAM DUMP
position, nor with the aerial refuel switch
at AERIAL REFUEL,

FUEL TANK CAPACITIES

For fuel quantity data, see Figure
1-3-2,
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FUEL CONTROL PANEL

3 The fuel control panel is part of the

right vertical control panel, see Figure L-1-6,

The panel contains left and right fuel boost

pump switches, crossfeed valve switch, 'and

fuel transfer switches for the externally car-

ried auxiliary fuel tanks. All switches are

two-position function switches (on/off). The

boost pump switches are up-and-over lock-

on type switches, This type switch is 'tu:rned'
on in the normal manner, but the toggle must

be pulled out and pushed down to turn the

respective boost pump off. These switches

prevent the boost pumps from being inadvert-

ently turned off when the extermal fuel transfer

switches are activated, For all normal

operation, the fuel boost pump switches will be

in' the on (placarded LEFT and RIGHT) position I
and crossfeed valve switchinthe OFF position.

The external fuel transfer switches are

positioned on (placarded CL, PYLONS, TIPS) ||
as needed and returned to OFF when fuel

transfer from the respective external tank

group is completed.

CROSSFEED VALVE SWITCH

4 The crossfeed valve switch on the fuel
control panel is used to electrically open or

- close the crossfeed valve in the bottorm of the

aft fuel cell. When the crossfeed switch is
placed in the CROSSFEED position, the valve
is opened, allowing fuel to be suppliedto both
operating emgines with one fuel boost pump
operative, supplying a single operative engine
with both fuel boost pumps on, or permitting
both fuel systems to supply fuel by gravity
flow to a single operative engine if both fuel
boost pumps fail. Refer to Part 2, Section 3,
for use of crossfeed valveto balance fuel sys-
tems and while operating engine(s) with low
fuel quantity,

FUEL TRANSFER

5 Sequencing of external fuel whenall ex-
ternal tanks are installedis wing pylons, cen-
treline, and tips. Whentransferring external
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FUEL SYSTEM (TYPICAL)
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FUEL QUANTITY DATA
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LEFT 5%5TEM
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Figure 1-3-2

fuel, each tank group must be selected
individually and the respective switchreturned
to OFF when the transfer is completed, If the
switch is not returned to OFF, the external
tanks empty light, refer to Paragraph 13,
following, will remain onand no longer function
as an indicator for the completion of later
external fuel transfer selections., Placing the
fuel transfer switch to the placarded position
not only opens the fuel valve of the selected
tank or tanks but also allows the compressed
air from the air-conditioning system to
pressurize all external tanks, If an improper
tank group is selected, returning the transfer
switch to OFF will close the valve or valves,
stopping fuel transfer. Tanks will then de-
pressurize unless another external tank group
ig selected, Refer to Part 2, Section 3, for
aystemn operation and Part 4, Section 1, for
limitations,
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MAMUAL REFUELIMNG WILL REDUNCE
TOTAL USABLE INTERMAL FUEL
5 IMPERIAL (& US) GALLONS AMND
REDUCE WEIGHT 39 POUMDS.,

CF-54 1-9

FUEL BOOST PUMPS

b Two electrically driven, double-ended
fuel boost pumps are provided, one for each
fuel system. The left system boost pump is
in the inverted flight compartment of the for-
ward fuel cell; the right system boost pump
is in the inverted flight compartment of the
aft fuel cell. Each pump is capable of sup-
plying sufficient fuel to both engines at MAX
power, if necessary. If both pumps fail, suf-
ficient fuel will flow by gravity to maintain
MAX power from sea level to 6000 feet,
Operating with boost pumps off at altitudes
above 6000 feet may result in engine fuel
starvation. During inverted flight, the boost
pumps will provide a continuous fuel flow to
the engines for alimitedtimeat maximum AB
(approximately 10 to 30 seconds) dependent
upon altitude, Eefer to Part 4, Section ], for
limitations,
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FUEL SHUTOFF SWITCHES

7 Twoe guarded fuel shutoff switches, one
for each internal fuel systern, are on the left
see Figure 1-1-6,
The fuel shutoeff valves are normally controlled
by the throttles, with the fuel shutoff switches
guarded
positions. Flacing either switchinthe CLOSED
position shuts off fuel flow to the respective
of the position of the
throttle. The switches should be used only in

vertical control panel,

in the mnormal (LEFT, RIGHT)

engine, regardless

an emergency.
FUEL FLOW INDICATORS

8 A fuel flow indicator on the instrument
panel, see Figure l-1-5, indicates fuel flow
for each engine, Rate of fuelflowis measured
in pounds per hour by an engine-mounted,
electrically-powered fuel flowmeter trans-
mitter whieh furnishes fuel flow rate to the
indicator. Only fuel consumption by the main
engine is measured and indicated by the sys-
tem; afterburner fuel consumptionis not mea-
sured or indicated, The indicator dial is
calibrated in pounds per hour (pph) frem 0
through 40 (X 100) with numerals at the 500
pph graduations and incremental graduation
markers at every 100 pph.

FUEL QUANTITY INDICATOR

9 A dual-pointer fuel guantity indicator,
with the letters “L”" and “R” for respective
left and right engine internal fuel systems,
is provided on the lower right side of the in-
strument panel, see Figure 1-1-5, Theindi-
cator is a capacitance type, operating on
alternating current, and indicates pounds
(LBS x 100) of usable fuel in each internal
fuel system. No provisions are made for
indicating externmal fuel quantity; therefore,
fuel in external fuel tanks should be checked
during walk-around inspection, Visual indi-
cators are provided on the wingtip tanks,
These are two-position type and indicate the
word FULL when tank compartment is full
and blank when other than full. If tip tanks
have been serviced, both indicators on each
tank must indicate FULL before flight, No
visual method of checking servicing of the
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Pylon and centreline tanks is pogsible without
remoying the filler caps.

FUEL AND OXYGEN CHECK SWITCH

10 A fuel and oxygen check switch outboard
of the gyro controller panel on the right con-
sole panel, see Figures 1-1-7 and 1-1-8,has
three positions: GAGE TEST, QTY CHECEK,
and a spring-loaded unmarked off position,
Before starting the engines, the switch should
be used to check the operation of the static
inverter as well as check the fuel and oxygen
quantity, With the battery switch in the ON
position, and no external power or generators
operating, placing the fuel and oxygen check
switeh in either the QTY CHECK or GAGE
TEST position actuates the static inverter,
which then supplies ac power to the fuel and
oxygen quantity With external
power or the generators operating, ac power
is supplied to the fuel and oxygen quantity in-
dicators to indicate fuel and oxygen quantity,
When the switeh is held in the GAGE TEST
position, the fuel and oxygen quantity indicator
pointers will move toward zero if theindica-
tors are operative,

indicators,

FUEL LOW CAUTION LIGHT

11 The fuel low caution light onthe caution
light panel, see Figures 1-1-7 and 1-1-8,and
the master caution light on the instrument
panel, see Figure 1-1-5, will come on when-
ever the fuel quantity indicator pointer for
either systermn indicates approximately 250
pounds or less for more than 7.5 seconds,

FUEL PRESSURE CAUTION LIGHTS

12 Individual fuel pressure caution lights
for left and right fuel systems are located
on the caution light panel on the right console,
see Figures 1-1-Tand 1-1-8, When illuminated,
the lights display the legends LEFT FUEL
FRESS and RIGHT FUEL PRESS respectively,
When fuel pressure falls to 6 psi or less in a
system, the related caution light and the

master caution light on the instrument panel,

see Figure 1-1-5, will illuminate,
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EXTERNAL TANKS EMPTY LIGHT

13 An external tanks empty light placarded
EXT TANKS EMPTY on the caution light
panel, see Fipures 1-1-7 and 1-1-8, and the
master caution light on the instrument panel,

see Figure 1-1-5, will illuminate when the
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l, Section 3

fuel transfer of a selected tank group is
completed. When the applicable fuel transfer
switch is turned OFF, the master caution
light and the caution panel light will extinguish,
The EXT TANKS EMPTY caution light system
i# rearmed after a 30-second time delay
when another external tank group is selected,
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SECTION 4
AIR REFUELING SYSTEM

GENERAL

1 Air refueling permits all internal fuel
cells and external fuel tanks to befilled from
tanker aircraft by means of probe-and-drogue
type refueling equipment, The probe, see Fipg-
ure l-4-1, consisting of a boom and nozzle,
ig a detachable unit which is mounted on the
right side of the fuselage and connected
through an adapter elbow to the single-point
refueling system. The system is capable of
air refueling total fuel in approximately 4
minutes, A light at the forward probe fairing
shines forward to light the probe-and-tanker
drogue for night refueling operations. Refer
to Part 2, Section 4, for air refueling
procedures,

AIR REFUELING CONTROLS
AERIAL REFUELING CONTROL SWITCH

2 The aerial refueling contrel switch on
the right wertical control panel, see Figure
1-4-1, has two placarded positions: AERIAL
REFUEL and OFF, The OFF positionallows
the external fuel tanks to pressurizeand feed
normally as selected. The AERIALREFUEL
position will allow selected external tanks to
depressurize whentank positionsare selected
for refueling, If external tanks are to be air
refueled, the air refueling switch must be
placed in the AERIAL REFUEL position just
prior to hookup with the tanker drogue,

NOTE

Return switch to OFF position after
completion of air refueling to restore
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external tank pressure for fuel system
operation when external tanks are
selected,

EXTERNAL FUEL TRANSFER SWITCHES

3 The external fuel transfer switches
(placarded CL, PYLONS, and TIPS) on the
right vertical control panel, see Figure 1-4-1,
are selected, if required, priortoengagement
with the tanker drogue. Placing each switch
in the position selected will open the respec-
tive fuel valve of selected external tanks,
With the aerial refueling switch positionedat
AERIAL REFUEL, the external tanksare de-
pressurized and are filled by reverse flowof
fuel from the internal fuel system,

"----_-,‘-.-h.-\—ﬂﬂl

g‘l—
{ CAUTION §

] |

Fuel transfer switches for each tank
group must be turned off when tanks
are full; otherwisge, improper fuelman-
agement will result afteraerial refuel-
ing is completed.

AIR REFUELING PROBE LIGHT SWITCH

4 The light on the refueling probe fairing
is controlled by two switches on the panel
placarded AERIAL REFUEL LIGHT on the
left console, see Figure 1-4-1, The switch
on the left side of the panel controls a pri-
mary (PRIM.) and secondary (SEC) lamp se-
lection, The switch on the right has three
positions, BRIGHT, DIM, and OFF, and is
used to control operation of either the PRIM,
or SEC lamp in the probe light,
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AIR REFUELING SYSTEM

AIR REFUELING PROBE

PROBE LIGHT
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AERIAL REFUELING SWITCH

EXTERNAL TANK
SELECTOR SWITCHES
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SECTION 5
EXTERNAL STORES JETTISON SYSTEM

GENERAL

1 Three methods of jettisoning external
stores are awvailable to the pilot; selective
jettison and twomethods of emergency jettison,
gee Fipure 1-5-1, When all external stores are
salvo jettisoned, wing shock loads are reduced
by the following electrical sequencing of the
release mechanism: outboard and centreline
pylon stores released simultaneously followed
in 150 milliseconds by the inboard pylon stores,
Jettison of either the external stores and/or
pPylons can be accomplished on the ground or
in-flight with the landing gear up or down.
Refer to Part 4, Section 1, for external store
and/or pylon release or jettison limits. To
prevent inadvertent release of either the
external stores andfor the pylons from the
aircraft, prior to flight, ground safety pinsare
installed, see Figure 1-11-1, Refer to Part 2,
Section 7, for complete weapons system
description and operation,

WARNING

Following an attempted release or
jettiscn, any munition that does not
separate from the aircraft should be
considered armed and susceptible to
inadvertent release during landing
impact.

EXTERNAL STORES JETTISON

2 External stores jetticon controls are
located on the left vertical control panel,
gee Figure 1-1-6,

SELECTIVE JETTISON

3 Selective jettison is accomplished by
positioning the switch placarded JETTISON
SELECTOR tc the stores station desired and
pushing the button immediately to the left of
the selector switch, Pushing the button jetti-
sons the particular external stores carried
on the selected pylon station, using battery
bus power,

EMERGENCY ALL JETTISON BUTTON

4 Emergency jettison of all stores except
tip tanks, using battery bus power, can be
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accomplished by pushing the buttonplacarded
EMER ALL JETTISON.

EXTERNAL STORES JETTISON T-HANDLE

5 Pulling the T-handle placarded EXT
STORES JETTISON, excites a one-time
emergency jettison battery, which will supply
electrical power tothe stores jettison circuit,
The T-handle is primarily designed for use

EXTERNAL
STORES JET

ELECTRICAL
POWER

CF-5A 1-108A

Figure 1-5-<1
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when the aircraft battery bus power fails;
however, the handle may be used at any time
emergency jettison is desired. The T-handle,
when pulled, will not return to the fully stowed
position. The T-handle is repositioned when
the thermal battery is replaced by ground
sarvice personnel.

PYLON JETTISON

b The five pylons are jettisonable units
when the explosive bolt kits are used for
pylon installation. Pylon jettison may be
accomplished in salvo only, but under any of
the following conditions: with any combination
of empty or leoaded pylons; on the ground or
in the air; and withthe landing gear up or down.

EOQ 05-205A-1

T With the JETTISON SELECTOR switch
positioned at ALL PYLONS, depression of the
normal jettison button to the left of the selector
will electrically initiate the explosive charge
in each bolt to release the pyloms. If ALL
PYLONS is selected before the stores have
been released, pylon jettizsom will occur 1 to
1.5 seconds after release of stores, refer to
Daragraph 1, preceding.

WARNING

If a "hung' store has resulted from an
earlier selection, attempt to release the
store by Gapplication and additional store
selection before releasing the pylon.
The release path of a store/pylen
combination is unpredictable,
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SECTION 6
ELECTRICAL POWER SUPPLY SYSTEM

GENERAL

1 Two alternating current (ac) systems
and one direct! current {de) system, see
Figure 1-6-1, supply electrical power te the
aircraft., The ac power supply systems con-
sist of two identical ac pgenerator systems
ardl an at¢ external power receptacle. Thede
power supply system consists of a battery
and two 25-ampere, &8-volt de, transformer-
rectifiers, An additional transformer-
rectifier is installed whenthe aircraft is fitted
with the photoreconnaissance camera nose,

AC POWER SYSTEM

2 AC power is supplied by two 15-kva
380 to 420-cps generators, one operating
from the accessory drive system of each
engine. Each generator functions independently
and supplies 115/200-volt 3-phase power to
the primary buses of the aircraft. Normally,
power distribution is divided between the
right and left systems. However, should one
generator fail ot be turned off, the functioning
generator will assume the full load without
disruption, Generators are cut in individually
when engine rpm reaches approximately 35%-
40% and should be "on-line'' at engine idle,

GEMNMERATOR SWITCHES AND CAUTION
LIGHTS

3 Two generator switches, see Figure
1-1-6, one for each generator, arelocated on
the ripht vertical comtro! panel. Generator
caution lights are located on the cautionlight
panel, gee Figures 1-1-7 and 1-1-8. The
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generator caution light will come onany time
the respective generator fails or is tarned
off, The penerator switch has a RESET
position, allowing the pilot to reset the gen-
erators if necessary,

DC POWER SYSTEM

4 Primary de power is obtained from each
ac system through a transformer-rectifier
which converts ac power to de power. The
24-volt, ll-ampere-hour battery serves as
a standby source of power for all dc circuits
and is charged by the transformer-rectifiers,
If one transformer-rectifier fails, the
other(s) continues to supply all dc power
requirements,

BATTERY SWITCH

& The bath—:l:}r switch, se¢ Figure 1-1-£,
on the right vertical control panel is a two-
position switch marked BAT, ON and OFF,
The ON position connects the battery to the
de primary bus. Under normal flight condi-
tions, the battery switch should remaininthe
ONM position, A minimum battery voltape of
18 volts is required to closethe battery relay
and permit the battery to be charged,

Aircraft cam be started with battery
switch OFF and external power con-
nected, Ensure that battery is onprior
to flight,

l1=f=1
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ELECTRICAL SYSTEM
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Part 1, Section 7

SECTION 7
HYDRAULIC POWER SUPPLY SYSTEMS

GENERAL

1 Hydraulic power, see Figure 1-7-1, is
supplied by two systems, the flight control
system and the utility system, each one in-
dependent of the other., Each system is
powered by a positive displacement piston
type pump.The right accessory drive system
(ADS) drives the flight control system pump,
and the left ADS drives the utility system
pump. Both systems operate at 3000 psi,
Each system provides one-half the hydraulic
power for the flight controls. In addition, the
left system provides the hydraulic power to
operate the landing gear, two-position nose
strut, gear doors, speed brake, wheel brakes,
stability augmenter, nosewheel steering, and
the gun gas purge doors and gun gas deflector
doors, Hydraulic pressure indicators andlow-
pressure warning lights are provided for each
system, Individual system hydraulic reservoirs
supply each system with hydraulic fluid. See
Figure 1-1-2 for servicing data.
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HYDRAULIC PRESSUERE INDICATORS

2 The hydraulic systems pressure indi-
cators are located on the instrument panel,
see Figure 1-1-5, The indicatore provide a
visual indication of the pressure available in
each hydraulic system, The indicator dials
are calibrated in 500-psi graduations from
0 to 4000 psi. See Figure 4-1-1 for instru-
ment marking and pressure limits,

HYDRAULIC PRESSURE CAUTION LIGHTS

3 A hydraulie pressure light for each
system is provided on the eautionlight panel,
see Figures 1-1-7 and 1-1-8, The caution
lights are placarded UTILITY HYDRAULIC
and FLIGHT HY DRAULIC, The master cau-
tion“light orf the instrument panel, see Figure
1-1-5, and the hydraulic pressure caution
lights will come on when the respective sys-
tem pressure drops to 1500 psi or less to
indicate a low-pressure condition, The lights
will automatically go out when a pressure of
approximately 1800 psi is restored,

1-7-1
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SECTION 8
FLIGHT CONTROL SYSTEM

GENERAL

all-mowvable horizontal stabilizer for pitch

control, ailerons for roll control, and a rud- BOMB-ROCKET
der for yaw control. All control surfaces BUTTGH\

are actuated by dual hydraulic actuators, one

powered by the utility hydrauliec system (left < BUTTON
engine) and the other by the flight control ‘
hydraulic system (right engine). If either /

system malfunctions, hydraulie power to the £.

flight control system will continue to ke W ERICEINE
available, With one hydraulic system inoper- TRIGGER

ative, there is no noticeable difference in TRIGGER

flight control response., Artificial “feel” is SAFETY PIN

built into the systemand eleetricaltrimactu- NOSEWHEEL STEERING

ators change the relationship of the “feel” {AND EXGI RECON

springs to the control sticek, Flight control i

trimm ig available to the pilot aroundthe three PITCH DAMPER

axes of the aireraft; however, the yawdamper CUTOFF SWITCH

switch must be on before rudder trim can be
aeccomplished,

CONTROL STICK

2054-1-94
2 The control stick is equipped with a :
standard stick grip, see Figurqe 11::1;--1, incor- Figure 1-8-1
porating a trim button, bomb-rocket button,
trigger, nosewheel steering button, and pitch RUDDER TRIM KNOB
damper cutoff switch. During flight the nose-
wheel steering button is used to operate the 4 A rudder trim knob on the left console,
reconnaissance cameras of [N aireraft, The see Figures 1-1-7 and 1-1-8, provides rudder
trim button provides aileron and herizontal trim only when the yaw damper switch of the

stability augmenter system is at YAW, The
trim knob should be manually set to neutral
position before takeoff,

stabilizer trim, which allows the pilot to
reduce contrel stiek foreces to a minimum.
Control stick movement beyond trim settings
is possible in flight by exerting pressure in
the desired direction.

RUDDER PEDAL ADJUSTMENT T-HANDLE

PITCH TRIM INDICATOR 5 A rudder pedal adjustment T-handleon

the pedestal, see Fipure 1-1-9, provides for

3 The pitchtrim indicator on the instrument adjustment of the rudder pedals. To adjust

panel, see Figure 1-1-5,indicates the trimmed pedals, pull the T-handle out, move rudder

position of the horizontal stabilizer. Full trim pedals to the position desired, and manually

indication ranges from 5 increments nose-up return handle to the stowed position to lock
trim to 5 inerements nose-down trim. the pedals in position,

Fevised 11 Jul &9 1-8-1
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Allowing the handle to snap back may
trip circuit breakers on the pedestal
and cause the cable to kink and wear

excessively,

RUDDER TRAVEL

b The degree of rudder travel is deter-
mined as a function of dynamic pressure and
will vary with airspeed and altitude, Maxi-
murn rudder travel available is 30 degrees
to either side of neutral,

AILERON LIMITER

7 The aileron limiter is linked through
the nose gear linkage arrangement, Withthe
landing pear retracted, aileron movement is
limited to 18 degrees up and 14 degrees
In: order for the pilot to obtain full
aileron travel of 35 degrees up and 25 de-
grees down, he must apply additional stick
force to overcome the aileron spring stop:
this force will increase slightly as full
aileron travel is attained. The aileron

down,

1-8-2
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limiter is disconnected when the landinggear
is in the extended position, allowing full
aileron travel,

STABILITY AUGMENTER SYSTEM

B The stability augmenter system posi-
tions the wvertiecal and horizontal comtrol
surfaces to automatieally damp out pitch and
yaw oscillations and also provides rudder
trim, The central air data computer senses
the aireraft’s altitudeand airspeed and deter-
mines the amount of control surface move-
ment required, The aircraft can be safely
flown without augmentation; however, aug-
mentation improves handling characteristics
and may bedesirable for particular missions,
I'he system is controlled by two damper
switches on the left consoale, see Figures
1-1-7 and 1-1-8, The switches are spring-
loaded to the OFF position, are held electro-
magnetically inthe PITCHand YAW positions,
and will disengage automatically incaseofan
electronic or power failure, The system may
be disengaged by placing the applicable
damper switch to the OFF position. Actuating
a cutoff switch on the control stick will dis-
engage the pitch damper only., The system
may be reengaged in flight providedthe flight
limitations in Part 4, Section 1, are observed.’
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SECTION 9
WING FLAP SYSTEM

GENERAL

1 The wing flap system consists oftrail-
ing edge and leading edge flaps, electrically
powered and operated byathree-positionflap
lever, Fullflapextensionor retraction(lead-
ing and trailing edge flaps) takes 10 to 17
seconds, Two ac motors operate each set of
flaps through gear reduction units and actu-
ators, The two trailing edge flaps are
mechanically interconnected by a flexible
rotary shaft to allow flap operation should
one motor or actuator fail, The two leading
edge flaps are mechanically interconnected
in the same manner. The trailing edge flaps
are mechanieally interconnected to the hori-
zontal stabilizer operating mechanism to
minimize trim change automatically whenthe
flaps are operated.

WING FLAP LEVER AND FLAP
POSITION INDICATOR

2 The wing flap lever, see Figures1-1-7
and 1-1-8, is a three-position lever control-
ling the electrical operation of the leading
and trailing edge flaps. The placarded posi-
tions are UP, LE,and FULL, These positions
are visually displayed to the pilot by the flap
position indicator on the instrument panel,
see Figure }-1-5. With the lever in the LE
position, the leading edge flaps are extended
and the trailing edge flaps remain retracted,
Placing theleverinthe FULL position extends
both leading and trailing edge flaps to full ex-
tension, A "barber pole” will appear on the
indicator when aircraft electrical power is
off, while flaps are being positioned, or if
flap position does not agree with position of
flap lever, Due to limit switches onthe right
main landing gear strut, leading edge flaps
will not fully retract with weight on the gear;
therefore, a “barber pule” indication on the
flap position indicator is normal with flap
lever at UP whentheaircraftis onthe ground.

1-9-1
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SECTION 10
SPEED BRAKE SYSTEM

GENERAL
1 An  electrically-controlled, hydrauli-
cally-actuated speed brake is located in the
lower centre fuselage. Hydraulic power for
the system is supplied from the utility sys-
tem. The speed brake is the variable posi-
tion type, requiring approximately 4 seconds
to open and 3 seconds to close, At high
speeds, the speed brake may not fully extend
but as speed decreases will move out to fully
The
horizontal stabilizer are mechanicallyinter-

extended position, speed brake and
connected to minimize trim change when the

speed brake is operated,
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SPEED BRAKE SWITCH

2 #A three-position speed brake switch on
the right throttle controls the operation of
the speed brake, see Figure 1-2-3, Positioning
the switch aft opens the spead brake (out),
and moving the switch forward closes the
speed brake (in). The centre (off) position
neutralizes hydraulic pressure, Intermediate
positions of the speed brake can be obtained
by short intermittent actuation of the speed
brake switch. The switch should be left in
the forward position when the speed brake is
closed to prevent speed brake from creeping
open during flight, For the open and inter-
mediate speed brake positions, the switch
should be returned to the centre position
after the speed brake has been positioned.
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SECTION 11
LANDING GEAR SYSTEM

GENERAL

1 The tricycle landing gear incorporates
a single wheel on each air-oil shock strut
and fairing doors to enclose each gear well.
The system is electrically controlled, and
hydraulically powered by the utility hydraulie
system. Electrical sequencing of gear and
doors provides optimum low drag from takeoff
to landing and is automatic during gear
operation; doors unlock and open to downloeck,
gear unlocks and extends or retracts to
downlock or uplock, doors unlock and return
to uplock. The two-position nese shock strut
may be extended 10 inches by the pilot to
improve takeoff performance. Gear retraction
time with the nose shock strut at normal
extensicn (de-hiked) is 6 =seconds; with the
strut extended 10 inches (hiked), 9 seconds.
Gear extension time is 6 seconds, Associated
systems of the landing gear are nosewheel
steering, wheel brakes, drag chute, and
arresting hook. A mechanical landing gear
alternate release system is provided for
gear extension in the event of a malfunction
in the utility hydraulic or electrical systems.
With the exception of the nosewheel strut
control switch, cockpit landing gear controls,
indicator lights, warning lights and audible
warning are conventional for high-performance
aircraft.

LANDING GEAR CONTROLS
NOSEWHEEL STRUT CONTROL SWITCH

2 The nosewheel strut control switch
placarded NOSE STRUT is located outboard
of the threttle quadrant on the left consocle,
see Figures 1-1-T7 and 1-1-8, The switch has
two placarded positions, EXTEND and RE-
TRACT. When the switch is placed in the
"golenoid-held" EXTEND position, hydraulic
fluid is routed to the outside chamber of the
nose gear strut to increase strut extension
10 inches, Takeoff angle-of-attackis increased
approximately 3 degrees to provide a shorter
takeoff run, and a more desirable attitude
with forward centre of gravity configurations
particularly, After takeoff, when the landing
gear lever is selected LG UP, the nosewheel
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strut control switch will move automatically
to RETRACT, fluid from the outer chamber
of the strut will bleed back to the hydraulie
system, and the strut will collapse (de-hike)
to enter the wheel well. The strut will not
extend (hike)} when the weight of the aircraft
is off the gear.

LANDING GEAR LEVER

3 The landing gear lever is on the lower
left side of the instrument panel, see Figure
1-1-5. The lever has two positions, L.G UP
and LG DOWN, and can be moved from LG
DOWN te LG UP when dc bus power is
available and the landing gear struts are
fully extended or when the landing gear lever
downlock override button is pressed and held.
When the weight of the aireraft is onthe struts
and the lever is in the down position, a locking
solencid is deenergized to permit engagement
of a mechanical latch and prevent lever
movement from LG DOWN., The override
button energizes the solenoid to withdraw the
latch. The same function is performed by a
circuit through the weight switches when the
shock struts extend at takeoff, The normal
cycle may be interrupted and reversed at any
time by placing the gear lever to the other
position.

LANDING GEAR WARNING LIGHT AND
AUDIBLE SIGNAL

4 Following gear selection, a red warning
light in the wheel-shaped knob of the landing
gear lever illuminates until sequencing is
complete, refer to Paragraph 1, preceding,
The audible warning signal (beeper), and the
red light indicate an unsafe gear condition in
flight, During flight, the altitude and airspeed
sensing switches in the central air data
computer will cause the red warning light to
come on and the audible signal to sound at any
time the landing pgear is not extended and
locked, aircraft below 10,000 &+ 250 feet,
airspeed less than 210 & 10 KIAS, and either
left or right throttle is reduced below 96% rpm.
The warning signalmay be silenced by pressing
the landing gear warning signal silence button,
see Figure 1-1-5, If the warning signal sounds
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because of an unsafe gear (gear down and any
downlock not fully engaged or gear up and not
properly locked) and is silenced, the signal
will not sound again until the gear is recycled.
If the warning signal is due to wheels up
configuration/flight profile and is silenced,
the signal will sound again if throttles are
advanced and again retarded, provided the
same conditions exist,

44 A gear doors swilch marked OFEN and
NORMAIL, located in the right main gear well
is for ground maintenance use only. When the
switch is at OPEN and electrical power is
applied to the aircraft, the warning light will
illuminate and the audible warning will sound.

LANDING GEAR POSITION INDICATOR
LIGHTS

5 The landing gear position indicator lights
are above the landing gear lever, see Figure
1-1-5, Ilumination of all threelights indicates
safe extension and locking of the landing gear.
When the landing gear is not in the down and
locked position, the green lighte are out. For
gear extension, each green light will come on
as the respective gear reaches its down and
locked position. If the doors do not lock up
following a ''three green'" indication, the
warning light in the landing gear lever will
remain on but the audible warning will not
sound, A safe landing may be carried out
with this condition.

LANDING GEAR LEVER DOWNLOCK OVER-
RIDE BUTTON

[ A landing gear lever downlock override
button to the right of the lever, see Figure
1-1-5, enables the pilot to raise the landing
gear lever to LG UF position while the air-
craft is on the ground andthe strutsare com-
pressed. If the locking solenoid fails to re-
lease the landing gear lever from the LG
DOWN pasition when the struts are extended,
as after takeoff, the buttoncanbepressedand
held to allow the lever to be placedin the LG
UP position,

1-11-2
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LANDING GEAR ALTERNATE RELEASE

7 A landing pear alternate release handle
to the left of the left vertical control panel,
see Fipure 1-1-6, permits gear extension with
landing gear lever up or down should the
normal extension system fail, To release the
landing gear, slowly and steadily pull the
handle (approximately 10 inches) and hold in
the fully extended position until allthree gears
are unlocked. Pulling the handle deenergizes
the normal landing gear hydraulic and
electrical systems and releases the maingear
uplocks, main gear inboard door locks, nose
gEear, and nose gear forward door. Gear doors
open and landing pgears extend, assisted by
gravity and airloads. The nose gear is forced
over centre by spring tension. Spring bungees
on each landing gear strut assistlanding gears
into a down and locked over-centre position.
As each landing gear is extended into the down
and locked position, the respective green
indicator on the contrel panel will come on.
Safe gear down indication may take approxi-
mately 35 seconds. With the landing gear
lever in the LG DOWN position, the red
warning light will go out when all gears are
indicated as down and locked, If alternate
releage of the gear is made with the landing
gear lever at LG UP, the red warning light
will not extinguish. The landing gear doors
will remain open in either case.

NOSEWHEEL STEERING SYSTEM
GENERAL

& The nosewheel steering system pro-
vides directional control and shimmy damp-
ing during taxiing, takeoff, and landing. The
system uses utility hydraulie system pres-
gure electrically controlled by thenosewhesl
steering button on the stick grip, see Figure
1-8-1. MNosewheel steering is accomplished
by pressing and holding the nosewheel steer-
ing button and meoving the rudder pedals in
the direction desired. If the nosewheel posi-
tion does not correspond to the position ofthe
rudder pedals when the steering button is
pressed, the nosewheel will turn to corre-
spond torudder pedal position. Thenosewheel
steering function is deactivated when the
weight of the aircraft is removed from the
nosewheel strut.
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Nosewheel steering is not available
while the two-position nose strut is in
transit from the extended to the re-
tracted position,

NOSEWHEEL STEERING BUTTON

9 The nosewheel steering button elec-
trically engages anddisengagesthenosewheel
steering system. FPressing and holding the
button energizes and opens a normally closed
hydraulic shutoff valve, allowing utility hy-
draulic system pressure into the steering
actuator,

WHEEL BRAKE SYSTEM

10 Each main gear wheel is provided with
a hydraulically operated multiple-disk power
brake assembly. Brakes are operated by
conventional toe-type brake pedals (rudder
pedals), When the pedals are depressed, the
brake control valve meters hydraulic pressure,
proporticnal to pedal depression, to the brakes,
Proper brake disk cperating clearances are
automatically provided when the brake pedals
are momentarily pressed hard while engines
are running and the aircraft not rolling. Should
the utility system fail, the brake control valve
acts as a brake master cylinder, and brake
pressure is dependent on the amount of foot
pressure applied to the brake pedal.

DRAG CHUTE SYSTEM
GENERAL

11 To aid in reducing landing roll distance
after touchdown, a 15-foot ring-slot drag
chute is packed in a deployment bag and
stowed in an air-cooled compartment at the
base of the rudder. The drag chute, while in
the compartment, is not connected totheair-
craft until the drag chute T-handle is pulled.
A riser connects the drag chute to a release
pin in the compartment., The compartmentis
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equipped with a door, a doorlateh, anda drag
chute release mechanism controlled by a
T-handle in the cockpit,

DRAG CHUTE T-HANDLE

12  The drag chute T-handle on theinstru-
ment panel, see Figure 1-1-5, i5 mechani-
cally connected to the drag chute release
mechanism of the drag chute compartment,
To deploy the chute, the handle is pulled
straight out (without turning) to the first stop
(approximately 3-1/4 inches). Initial move-
ment of the handle latches the drag chute re-
lease mechanism, locking the drag chute to
the aircraft. Further movement ofthe handle
unlocks the compartment door latch, allowing
the spring-loaded pilot chute to deploy and
withdraw the drag chute into the airstream.
The handle will lock in the deployed position,
The drag chute can be jettisoned by turning
the T-handle 70 degreesina clockwise direc-
tion and pulling it outtothe next stop (approx-
imately an additional 3-1/4inches), The han-
dle is under spring tension during the final
pull to jettison chute., When released, the
handle will retract to the first stop. .

To avoid inadvertent jettisoning of the
drag chute, do not rotate the handle
when deploying the drag chute,

ARRESTING HOOK SYSTEM
GENERAL

13 The arresting hook attached to theair-
craft structure on the aft fuselage centreline
is provided for runway barrier engagement,
The hook is held in the up position by a lock
asgembly, A ground safety pin is provided
to prevent inadvertent actuation onthe ground
and must be removed before flight, see Figure
1-11-1. For hock extension, the uplock is
released electrically by pushingthe arresting
hook pushbutton, The hook then extends by
gravity and torsion bar spring force, The
torsion bar maintains a positive downward
force on the hook while a self-contained hy-
draulic damping unit acts as a snubber to
minimize hook bounce,

b-11-3




Fart 1, Section 11

ABRRESTING HOOK RELEASE BUTTON

14 The arresting hook release pushbutton
placarded ARREST HOOCK is on the lower left
portion of the instrument panel, see Figure
1-1-5, Depression of the button releases the
hook uplock and illuminates an integral button
light, The hock cannot be retracted by the
pilot but must be stowed manually to the
locked position when the button light will
extinguish.

1-11-4
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With the arresting hook ground safety
pin installed, pushing the arresting
hook release button may cause the
locking solenoid to burn out, making
the arresting hook system inoperative,

MNosewheel steering is not available
while the two-position nose strut is in
transit from the extended to the re-
tracted position.

NOTE

With landing gear down and nosewheel
strut in EXTEND position, release of
arresting hook will allow strut to re-
turn to REETRACT (nonelevated) posi-
tion to permit more favourable barrier
engagement on aborted takeoff,

Revised 11 Jul 69
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GROUND SAFETY PINS

CENTRELINE PYLON
GROUND SAFETY PIN

CENTRELIME PYLON GROUND
SAFETY PINS SHOWM IMSTALLED
{TYPICAL OF ALL PYLONS).

ARRESTING HOOK
GROUND SAFETY PIN

NOSE GEAR
GROUND SAFETY PIN MAIN LANDING GEAR

GROUND SAFETY PIN

CF-54 1-77FA

Figure 1-11-1
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SECTION 12
INSTRUMENTS

GENERAL

1 The instruments covered herein are
flight instruments which are electrically
powered by the ac and/or dc electrical and
pitot-static systems,

NOTE

For information regardinginstruments
that are an integral part ofaparticular
system, refer to applicable Sections in
this FPart and in Part 2,

PITOT PRESSURE AND STATIC SYSTEMS

P The pitot pressure and static systems
supply both impact and static air pressureto
the CADC, airspﬁedfma:;h indicator, and the
airspeed compensator of the stability aug-

menter system, The altimeter and vertical
velocity indicator receive only static pres-

sure from the system,

PITOT-STATIC BOOM

3 A boom on the aircraft nose, see Fig-
ure 1-1-1, supplies impact pressuredirectly
from the boom head into the aircraft pitot
system. Static pressures are supplied
through orifices on each side ofthe boom cen-
treline within 5 inches of the boom tip.

AIRSPEED AND MACH NUMBER
INDICATOR (AVU-9/A)

4 The AVU-9/A airspeed and machnum-
ber indicator, see Figure 1-12-1, on the in-
strument panel simultaneously displays air-
speed in knots and in mach nmumber, The

AIRSPEED/MACH INDICATOR (AVU-9/A)

MACH NUMBER DIAL

MACH INDEX (MEMORY)

LUBBER MARKER
LINE
AIRSPEED POINTER
WARNING FLAG
ROTATING F
AIRSPEED / AIRSPEED INDEX (MEMORY)
SCALE T = i . MARKER
- C ""‘."lnr KNOTS FIXED
i AIRSPEED
SCALE
RESET MACH

NUMEER BUTTON

MAXIMUM ALLOWABLE
AIRSPEED POINTER

AIRSPEED/MACH

INDEX MARKER SET KNOB CF-SAD 159

I"'igur{: l-1d=]
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labelled markings on the dial face (fixedair-
speed scale) of the instrument represent 100
to H50 knots indicated airspeed in10-knotin-
crements, The rotating airspeed scale within
the dial face displays walues less than 100
knots, is geared to the airspeed pointer, and
indicates the airspeed in Z-knot increments
with labelled markings from 0 to 90 knots,
The mach number subdial is a servo repeater
type, actuated by the central air data com-
puter (CADC), Themachnumberis displayed
in 0,02 increments and labelled intenths from
.5 to 2,2 mach. The yellow and black striped
maximum allowable airspeed pointer moves
with altitude to continuously show the maxi-
rnumn allowable airspeed for the aircraft. An
OFF flag will appear in the event of ac power
failure or failure of the CADC,

AIRSPEED AND MACH NUMBER SETTING
INDICES

5 Two triangular index markers, one for
the fixed airspeed scale and the other forthe
mach number scale, are provided to assist
the pilot in setting airspeed reference (mem-
ory) markers, To set the indices, a single
dual-function knob labelled PUSH FOR MACH
is provided on the lower right corner of the
indicator, To set the fixed airspeed scale
index marker, turn the knobtothe rightto in-
crease value; turn left to decrease value, To
set the mach number index marker, push in
the knob and turn either right forincreaseor
left for decrease of value,

RESET MACH

[ The mach dial scale is rotated by the
mach synchrotransmitter in the CADC, Inthe
event of ac power interruption or failure of
the CADC, the dial may become unaynchro-
nized, resulting in erroneous mach number
readout, The dial can be checked or resyn-
chronized onthe ground orintheair by press-
ing the button placarded MACH RESET,
Fressing and holding the button will cause the

1-12-2
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dial to slew to 1.2 mach, Whenthe reset but-
ton is released, the machnumber subdial will
then slew to the correct number (white arc
below 0,5 mach if ou ground and static),

COUNTER-DRUM-POINTER ALTIMETER
(AAU-19/A TYPE])

T A servo/pneumatic counter-drum-
pointer (AAU-19/A type) altimeter, see Fig-
ure 1-12-2, on the instrument panel consists
of a precision pressure altimeter combined
with a servomotor and controlled by signal
inputs from the CADC, The altimeter pro-
vides a continuous display of corrected alti-
tude information as transmitted from the
computer. Direct readout of altitude is ac-
complished by observing the numerals in the
readout windows onthe face of theinstrument,
Below an altitude of 10,000 feet, a diagonal
white-striped, low-altitude warning marker
will appear in the extreme left window dial,
A barometric pressure set knob is provided
to insert the desired altimeter setting
in inches Hg, In case of power interruption

longer than 3 seconds duration or system fail-
ure, the word standby, placarded STBY, will
appear in the upper left portion ofthe instru-
ment face, indicating that the altimeter has
automatically reverted to standby operation
(barometric altimeter) and uncorrected alti-
tude is displayed. A function switch, plac-
arded STBY and RESET, is a spring-loaded
self-centering switchused to control the auto-
matic or mechanical operation of the instru-
ment., The function switch must be
mormentarily held in the RESET position when
electrical power is first applied to the air-
craft after starting engines and in the event
of powerinterruptionand subsequent restora-
tion of powerinflighttoallowautomatic oper-
ation of the altimeter, Mechanical operation
may be selected by the pilot, while the altim-
eter is in automatic operation, by momen-
tarily selecting the STBY position of the func-
tion switch,
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COUNTER-DRUM-POINTER ALTIMETER

STANDBY WARNING FLAG

10,000-FOOT DRUM

(LOWALTITUDE ~_——

WARNING SYMBOL)

BAROMETRIC
PRESSURE
SET KNOB

BAROMETRIC
SCALE

FUNCTION SWITCH

1000-F00T DRUM 100-FOOT POINTER

100-FOOT DRUM

Figure 1=12-2 CF-5AD 1-&0

1-12-3







EQ 05-205A-1

Part 1, Section 13

SECTION 13
CAUTION, WARNING AND INDICATOR LIGHT SYSTEM

GENERAL

1 Caution, warning, and indicator lights
give wvisual indication of malfunction or the
status of certain equipment and systems, and
of failure or unsafe conditions in critical
areas of the aircraft. The light systems

Il:l.'.in.‘ji.ﬁt of two red fire warning lights (one for

each engine), gear unsafe red warning light,
canopy unlocked red warning light, gear
position indicator green lights, approach
indexer lights, arresting hook light, master
caution yellow light, and a caution light panel
with 14 yellow caution lights for the individual
systems. All caution, warning, and indicator
lights operate on de primary power in the
bright mode and ac power in the dim mede,
The dimming function i® inoperable when the
instrument lights are off,

MASTER CAUTION LIGHT

2 The master caution light on the instru-
ment panel, see Figure 1-1-5, comes on and
flashes continuously when a light on the con-
sole caution light panel comes on, and will go
out when the console panel caution light poes
out. However, the master caution light may
be extinguished by pressing the master cau-
tion light, This press-to-reset feature
rearms the light to provide warning of subse-
quent malfunctions,

CAUTION LIGHT PANEL

3 The caution light panel onthe right con-
gole, see Figures 1-1-7 and 1-1-8, contains
the following placarded caution lights:

LEFT GENERATOR RIGHT GENERATOR

UTILITY HYDRAULIC FLIGHT HYDRAULIC

EXT TANKS EMPTY FUEL LOW

ENG ANTI-ICE ON OXYGEN

LEFT FUEL PRESS RIGHT FUEL FRESS

DUCT/WSHLD OVERHEAT | AIR DATA COMPUTER

SPARE SPARE

Revised 11 Jul 69

Each caution light will remain on as long as
the malfunction or system status is uncor-

rected and will not go out if the master
caution light is rearmed.

WARNING TEST AND BRIGHT/DIM
SWITCHES

4 Two switches placarded WARNING on
the lighting control panel portion of the right
console, see Figures 1-1-7 and 1-1-8, control
the illumination of the caution, warning, and
indicator light system. Holding the right-hand
switch in the TEST position will activate all
caution, warning, and indicator lights as well
as test the landing gear audible warning signal,
and the fire detector unit for each engine, The
left-hand switch selects either BRIGHT (28

_ VDC) or DIM (14 VAC) mode of operation,

ENGINE FIRE WARNING LIGHTS

5 Two red fire warning lights, one £nr|
each engine, see Figure 1-1-5, are provided
te warn of an overheat or fire condition in
either engine compartment, When the fire
detection system detects an overheat condition
or fire, the warning light for the respective
engine will illuminate, This light will remain
illuminated until the condition is corrected,
Should the fire or overheat condition recur,
the light will again illuminate. Heat-resistant
materials used inthe engine bay plus protective
blanketing and cooling airflow minimize the
danger to adjacent structure in case of engine
fire,

NOTE
The master caution light will

not
illuminate when engine fire warning I
lights are illuminated,
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SECTION 14
CANOPY SYSTEM

GENERAL

1 The jettisonable, clamshell-type canopy
is manually operated, counterbalanced through-
out travkl limits, and may be manually locked
or unlocked by an internal control handle or
an external control handle., Canopy drive
mechanisrm is protected against excessive loads
by a hydraulic canopy damper, which alse
restricts canopy opening and closing speeds
lduring operation, An inflatable pressurizatioh
seal installed on the canopy 1s inflated only
when the canopy is locked, the ecockpit
pressurization switch is in the CABIN PRESS
position, and an engine is operating.

* The canopy should always be assisted

through opening and closing cycle with
hand pressure applied at the forward
frame.

Revised 11 Jul 69

* Either the canopy external or intarnal

handle is to be used toactuate the locking
mechanism only, If the handle is used
to raise or lower the canopy, damage
may result to the mechanism.

Stow external operating handle and close
access door immediately after opening
or closing canopy using external handle.

CANOFY WARNING LIGHT

2 A red canopy warning light, located on
the instrument panel, illuminates and displays
the legend CANOFY when the canopy is unlocked
with ac or de power available.

CANOFY CONTROLS
3 For location of canopy controls, see

Figure 1-14-1. Canopy jettison controls are
described in Section 15,

1-14-1
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CANOPY CONTROLS

CANOPY

CANOPY

UNLOCKED

WARMNING

LIGHT DO NOT MOVE CAMNOPY HANDLE
AFT AT SPEEDS GREATER THAN

.??‘?‘I?IEEH 50 KMOTS EXCEPT TO MANUALLY
JETTISON CANOPY

CANOPY INTERNAL
CONTROL HANDLE

%
CANOPY JETTISON
EXTERNAL D-HANDLE
(EACH SIDE)
1. PUSH LATCH TO OPEN DOOR.
2. PULL “D" HANDLE OUT & FT
TO JETTISON CAMNOFY.
NORMAL ENTRANCE (LEFT SIDE OF FUSELAGE)
‘ 1 PUSH TWO LATCHES TO OPEM DOOR.
2 PULL HAMDLE QUT UNTIL ENGAGED,
ﬁ G A MODERATE FORCE 15 REQUIRED
CAMOPY OPERATING CANOPY EXTERNAL TO ROTATE HAMDLE,
HAMDLE |MSIDE CONTROL HANDLE
(EACH SIDE) 3 ROTATE HANDLE FULLY CLOCKWISE TO UMLOCK
AND RAISE CAMOPY TO FULL OPEM.
.
205A=1=104

Figure 1-14-1
1-14-2 Revised 11 Jul 69
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SECTION 13
ESCAPE SYSTEM

GENERAL

1 The escapa system consists of jetti-
sonable canopy, an ejection seat with auto-
matic personal disconnect, automatic opening
lap belt, man/seat separator, and the auto-
matic barostat parachute with arming lanyard.
Seat ejection automatically initiates UHF and
IFF/SIF emergency signals with ac and dc
power available,

CANOPY JETTISON

2 The canopy can be independently jetti-
soned from within the cockpit by pulling the
T-handle on the right vertical control panel,
see Figure l-l-6, A safety pin, installed at
the T-handle, prevents jettison during ground
operations. A spring clip latch, which acts as
an additional safety dewvice, blocks inadvertent
actuation of the jettison T-handle when the
safety pin is removed for flight. External
D-handles, see Figure l-l4-1, are used
primarily for rescue purposes. The cancpy
jettison system will function with the canopy
open or closed and locked,

CANOPY JETTISON AND SEAT EJECTION

3 Jettison of the canopy and seat ejection
are initiated by raising either handgrip, see
Figure 1-15-1, on the mechanically intercon-
nected seat leghraces, This action exposes
the catapult firing triggers and automatically
locks the shoulder harness., Squeezing either
trigger jettisons the canopy, and seat ejection
occurs 0.3 seconds later, Accompanying this
action, the seat adjuster power cable and
personal connects are disconnected, the calf-
guard is lowered into position, and the auto-
matic lap beltinitiator (incorporating 1 -second
time delay) is actuated. After the seat has
left the cockpit, the lap belt initiator fires,
to open the lap belt and simultaneously actuate
the worm-gear wind-up reel of the man/seat
separator. The open lap belt releases the
shoulder straps. The man/seat
separator strap, routed down the back of the
seat and under the surwvival kit, is drawn
taut to separate the pilot from the seat. As
the occcupant is separated from the seat, the

harness
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parachute arming lanyard, attached to the
right lap belt, is withdrawn to allow automatic
parachute deployment at a predetermined
pressure level (altitude).

EJECTION SEAT

- The cockpit is equipped with a rocket
catapult ejection seat, see Figure 1-15-1,
consisting of a seat adjusting unit and control
switch, shoulder harness, inertial reel and
locking lever, lap belt, calfguard, headrust,l
canopy piercer, legbraces, chaff dispenser,
catapult firing triggers, jettison initiator,
survival kit case, man/seat separator system,
and persomal lead quick-disconnect block
assembly. The seat adjustment switch on the
right leg-brace controls the electrical actuator
unit, allowing seat adjustment of 5 inches
from the fully lowered to the fully raised
position. The seat will eject throughthe canopy
if canopy jettison malfunctions.

WARNING

Do not disconneet the retention strap
from the oxygen hose, The strap give!i
the straight downward pull required to
disconnect the oxygenhose during man,/
seat separation,

LEGBRACES

5 Mechanically interconnected legbraces,
see Figure 1-15-1, terminating inhandgrips,
are attached to the seat, Upward travel of
either handgrip through the first 10 degrees
releases the downlock om both legbraces,
The legbraces are held in the raised position
by an uplock, If legbraces have been raised,
they cannot be lowered to the stowed position
without removing the seat from the aircraft,
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EJECTION

HANDGRIP
(Raised
position)

CANOPY
PIERCER\
FIRING TRIGGER
MAN/SEAT SURVIVAL KIT
SEPARATOR EMERGENCY {Exposed only when

STRAP RELEASE HANDLE handgrlp is raised)
LEFT LEGBRACE
Rajsad gosition} CALFGUARD

{Extends durlng
ejection only)

ANTI-G
SUIT HOSE

SHOULDER
HARNBSS

CHAFF DISFENSER

+ HANDGRIPS
{Stowed position)

HOSE

RETENTION | B . -
STRAP - - i g v oot INERTIA REEL

LOCK LEVER

SEAT SURVIVAL KIT
CONTAINER
0XYGEN ARD
COMMUNICATION 3
LEADS SEAT ADJUSTMENT SWITCH
CF-534 1-27A

Figure 1-15-1
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CATAPULT FIRING TRIGGERS

& The catapult firing triggers, see Figure
1-15-1, are locked inthe stowed position when
the legbraces are down and are exposed when
the leghraces are raised,

EJECTION SEAT AND CANOPY JETTISON
T-HANDLE SAFETY PINS

T The ejection seat safety pin, see Figure
1-15-1, when inserted, holds the right leg-
brace down, preventinginadvertent seat ejec-
tion, One streamer is attached between the
ejection seat safety pin andthe canopy jettison
T-handle safety pin,

— . —
AUTOMATIC-OPENING * e
D
ETE
8 : ___--f-DEL' -~ 1ncluded when
CHAFF DISPENSER
9 A chaff dispenser is installed on the

left leghrace of the ejection seat for radar
identification of the airerew during bailout,
Automatically actuatedduring seat-crew sep-
aration, the chaff is diffused into theair sur-
rounding the crewmember, facilitating radar
tracking, The chaff is retained in the dis-
penser by a spring-loaded door, whichis held
in the closed position by a cable acting as a
lateh pin, When the man/seat separator is
actuated during ejection sequence, the cable
is withdrawn and the door is opened to re-
lease the chaff,

Revised 11 Jul &9
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LOW-ALTITUDE ESCAPE EQUIPMENT

10 The automatic features of the escape
Bystem are augmented by a 1.0- (-0, +1/4)
second automatic opening barostat eguipped
parachute (belew 15,000 feet altitude above
sea level) for lowaltitude ejection. The
parachute arming lanyard is connected to an
MK-10A barometric release mechanism in
the parachute pack, When the arming lanyard
cable is withdrawn, activating the barostat,
the release mechanism pulls the parachute
pack retaining pins, This action opens the
parachute pack and the spring-lnaded pilot
chute is released and, in turn, deploys the
main parachute, Hefer to Part 3, Section 2,
for low-altitude ejection airspeed and altitude
parameters,

SURVIVAL KIT

11 The survival kit, see Figure 1-15-1,
is attached to the parachute harness by web
straps, and the survival kit lanvardis attached
to either the life jacket (if worn)orthe upper
parachute harness, see Fipure 2-1-2, The
contents of the kit can be varied, dependent
upon local command desires and environ-
mental requirements, and may inelude a life
raft. Inthe event of ejection frorm the aireraft,
the survival kit is deployed by pulling theal-
ternate black and yellow striped emergency
release handle, The kit will then release from
the parachute harness lower attachments and
will remain suspended from the lanyard ap-
proximately 20 feet below the pilot, I
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SECTION 16
AIR-CONDITIONING AND PRESSURIZATION SYSTEM

GENERAL

1 Functions of the aireraft air-
conditioning unit are to control cockpit air
temperature, provide canopy and windshield
defogging, pressurize hydraulic reservoirs
and external fuel tanks, inflate canopy and
windshield seals, operate anti-G suit, and cool
electrical equipment. In addition, the air-
conditioning unit provides [l photorecon-
naissance camera compartment cooling and
defog (refer to Section2] for system descrip-
tion), Air from the eighth stage of the com-
pressor section of each engine is used
to operate all the above functions; however,
one engine is capable of operating the com-
plete system, Check valves withinthe system
prevent air bleedoff to an inoperative engine,
Air is routed through a heat exchanger, cool-
ing turbine, and water separator beforeenter-
ing the cockpit area. The degree of heating
or cooling is regulated by the position of the
temperature control valve. Apressure regu-
lator automatically maintains the cockpit
pressure differential schedule as illustrated
in Figure 1-16-1. Cockpit pressure altitude
is indicated on the cabin altitude indicator on
the instrument panel, see Figure 1-16-2, A
pressure safety valve is incorporated in the
system to automatically protect the cockpit
from excessively high or low pressures,

To prevent moisture from being blown
ontothe caution light panel when operating
in a hot, humid environment, the cabin
air outlet forward of the right console
should be turned closed or the flow of
air directed toward the extreme right
side of the cockpit.

COCKPIT PRESSURIZATION SWITCH

FA The cockpit pressurization switch,
placarded CABIN PRESS,, on the right verti-
cal control panel, see Figure 1-16-2,hastwo
positions, RAM DUMP and CABIN PRESS,

Bevised 11 Jul 69

COCKPIT
PRESSURIZATION
SCHEDULE

ALTITUDE — 1000 FT

EXAMPLE — REFER TO DASH LIME.

AIRCRAFT ALTITUDE OF 35,000 FEET
EQUALS COCKPIT ALTITUDE OF
APPROXIMATELY 14,500 FEET.

Figure 1-16-1 CF=5AD 1-73

With the switch at CABIN FRESS,, the cockpit

is pressurized, Selection of RAMDUMEF closes

the system shutoff valve, opens the pressure
gafety valve, and opens the cabin ram air
valve to allow ram air to enter the cockpit.

1-16-1
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COCKPIT AIR-CONDITIONING AND PRESSURIZATION SYSTEM

FROM ENGINE COMPRESSORS

RAM
AlR

TO EXTERNAL FUEL TANKS {3
PRESSURE REGULATOR

CABIN PRESSURE
ALTIMETER

——=1 HEAT
| EXCHANGER

DEFOG
TEMPERATURE
¥ CONTROL VALVE
L

| FaN

CABIN
TEMPERATURE

CONTROL VALVE
OPEN

{Controls position of defog
temperature control valve —

closes valve at 200°F) OVERECARD
DEFOG
CLOSE COOLING
(Closas defog flow TURBINE
DEFOG control valve at TO G-SUIT
FLOW .(’; 280°F) [ i
CONTROL
VALVE BB WATER
1] SEPARATOR
-
o DRAIN
o . LINE
—
i CABIN AIR
o ~ DISTRIBUTION
m DUCTING
-
—

CABIN RAM

AlR VALVE

AMERA
DEFGG -~ PTaE

33 1

PRESSHE S 2 e Lo *ﬁ<$¢: e A el g i a 75
REGULATOR  PRESSURE SAFETY
RIGHT VERTICAL CONTROL PANEL  PRESSURE SArET
(Nomally closed)
HOT ENGINE-COMPRESSOR AIR (m WP r—_—

RAM AIR

_
_ COOLED ENGINE-COMPRESSOR AIR 0-_@ MOTOR-OPERATED
: © CONDITIONED AIR

I l 11 I PNEUMATIC CONTROL (E_\'I E!EEEATW-DPEMTEH
ELECTRICAL ACTUATION !
ammm=== MECHANICAL ACTUATION

E| CHECK VALVE

PRESSURIZED
COCKPIT AREA

CF-54 1-40A

Figure 1-16-2
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NOTE

With the switch in BAM DUMP position,
pressurization to the external tanks is
lost, making it impossible to transfer
external fuel,

COCKFIT TEMPERATURE CONTROL

3 Cockpit temperature may be controlled
automatically or manually, Flacing thetem-
perature control switch, see Fipure 1-16-2,at
AUTO and selecting the desired temperature
setting with the temperature selector knob
allows the air-conditioning unit to automat-
ically mix the air to maintain the selected
cockpit temperature. Manually positioning
the switch to MAN, COLD or MAN, HOT al-
lows the pilot to position the temperature
control valve and control cockpit temperature
should the automatic feature malfunction,

NOTE

When repositioning the temperature
control switch between placardedposi-
tions, pause at intermediate OFF posi-
tion for 1 second to allow relay to
function,

CANOPY AND WINDSHIELD DEFOG

4 The canopy and windshieldare defogped
by directing air from the heat exchanger at
200° to Z80°F through ducting to the canopy
and windshield surfaces to prevent icing or
fogging. The defog control knob on the right

Part 1, Section 16

vertical control panel, see Figure 1-16-2,
regulates the amount of airflow through the
defog control valve, Defogging air tempera-
ture is independent of the temperature se-
lected by the cabintemperature selector knob,

ANTI-G SUIT SYSTEM

5 The anti-G suitis supplied air pressure
by the cockpit air-conditioning and pressur-
ization system. Air is routed through an
anti-G suit pressure-regulating valve to the
anti-G suit attachment fitting, The flexible
hose from the regulating valve to the attach-
ment fitting passes through a quick-
disconnect fitting on the upper left side ofthe
ejection seat to allow automatic disconnect
upon ejection.

ANTI-G SUIT VALVE

[ The anti-G suit pressure-regulating
valve is outboard of the left ejection seat rail
in the cockpit, see Figures 1-1-3 and 1-1-4,
The valve regulatesairpressuretotheanti-G
suit and permits automatic inflation ofthe suit
when positive G is encountered. The valve
operates automatically and begins tofunction
at about 1.75-G, exerting anincreasing pres-
sure as the G-load is increased. When the
acceleration decreases below the valve open-
ing G-setting, the valve closes and the suit
deflates, A test button on top of the valve
perrnits checking wvalve operation while the
engine is running, Depressing the buttonwill
test the valve by allowing pressure to inflate
the G-suit bladder,
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SECTION 17
ANTI-ICING SYSTEMS

ENGINE ANTI-ICING SYSTEM

1 Bleed air from the eighth stage of the
compressors is used as anti-ice control for
the stationary inlet guide wvanes, variable
vanes, and the bullet nose fairing of each
engine, System components include control
switch, see Figure 1-17-1, ENGINE ANTI-ICE
ON cautign lights, and a solencid-controlled,
pneumatically operated shuteff valve, along
with ducting, for each engine. During normal
engine operation,
supplied regardless of switch selection until
engines reach 60 to 65% rpm. At higher rpm,
when the anti-ice switchis salected to ENGINE,
the caution light will illuminate and air will
be directed to the inlet areas, A 9% loss in
military thrust, and a 6.5% loss in maximum
thrust may be expected with engine anti-ice
operating.

Engine anti-—i::ing air is

NOTE

# The master caution light on theinstru-
ment panel will comeonsimultanesusly
with the activation of the ENGANTI-ICE
ON caution light,

# Press the master cautionlightto rearm
circuit for subsegquent malfunction
warning,

DUCT ANTI-ICING SYSTEM

2 The engine inlet duct anti-icing system
consists of heating elements (blankets) inthe
lip of each engine air inlet duct. A switch
within the ANTI-ICE portion of the rightver-
tical control panel has three placarded posi-
tions: DUCT, OFF, and TEST, see Figure
1=17<1, Placing the switchinthe DUCT posi-
tion provides ac power tothe heating elements
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of each engine air inlet duct lip to eliminate
or prevent ice formation during flight in icing
conditions, The spring-locaded TEST position
is used for ground crew check purposes only.
The left duct heating element is powered by
the left generator, and the right duct heating
element is powered by the right generator.

.If a generator or an engine fails during flight,

the heating element of the failed side will be
autornatically powered by interlock transfer
of ac power to the operating generator of the
opposite side. Temperature sensors are in-
corporated in the system to detect an overheat
condition. Illumination of the DUCT/WSHLD
OVERHEAT caution light and the master
caution light indicates that either the windshield
anti-icing system, if on, has overheated (see
following system description) or that either
one or both of the blanket temperature limit
sensors has reached approximately 200°F
and one or both engine air inlet duct anti-ice
blankets are overheated. If the DUCT/WSHLD
OVERHEAT caution light comes on, place
the duct anti-ice switeh in the OFF position.

Frolonged use of system during ground
operations can cayse overheating,

NOTE

¢ Due to the combined systems caution
light warning, the activation ofthelight .
may have been caused by an overheat
condition in the windshield system.

o To isolate the system at fault,it will be
necessary to place the adjacent wind-
shield anti-ice switch to OFF (if on) and
place each system switch on individu-
ally to ascertain which system caused
light illumination,

e If duct anti-icing system caused light
illumination, place switch at OFF,
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WINDSHIELD ANTI-ICING SYSTEM

3 The windshield anti-ice system incor-
porates aftransparent electrically-conductive
heating layer imbedded in the windshield
glass, A three-position switch placarded
WINDSHIELD, OFF, and TEST is located
within the ANTI-ICE portion of the right
vertical control panel, see Figure 1-17-1,
Placing the switch to the WINDSHIELD posi-
tion provides ac powertothe conductive heat-
ing layer during flight to eliminate or prevent
ice formation during flight inicing conditions,
The spring-loaded TEST position is used for
ground crew check purposes only. The sys-
tem is powered by the right generator, How=-
ever, inthe event of generator failure of either
generator with the duct anti-icing system also
operating, the windshield anti-ieing system
will automatically shut off, The capacity of
one generator is not sufficient during inter-
lock transfer of ac powertooperatethe wind-
shield anti-icing system with fuel boost pumps
operating and the duct anti-ice system ener-
gized, To restore windshield anti-ice, if de-
sired, it is necessary to turn off either the
duct anti-ice system or both fuel boost pumps.

NOTE

Refer to Part 1, Section 3, and Part 4,
Section 1, for fuel boost pumpinopera-
tive limitations,

4 Temperature sensors incorporated
within the system will detect an overheat con-
dition, Illumination of the DUCT/WSHLD
OVERHEAT caution light on the caution light
panel indicates that either the ductanti-icing
system, if on, has overheated (see previous
gystemn deseription), or that the windshield
temperature has reached approximately
180"F, If the caution light comes on, place
the windshield anti-ice switch in the OFF

position,
r—-——-—»—y-.-“-\-j
{ CAUTION :

'h-'-"-m—'o.n‘u—'—-‘l
Prolonged use of system during ground
operations can cause overheating,
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NOTE

# Due to the combined systems caution
light warning, the activation ofthe light
may have been caused by an overheat
condition in the duct anti-ice system,

& To isolate the system at fault, it will be
necessary to place the adjacent duct
anti-ice switch to OFF (if on) and place
each system switch on individually to
ascertain which systerm caused light
illumination,

¢ If windshield anti-icing system caused
light illumination, place switchat OFF,

PITOT BOOM ANTI-ICING SYSTEM
GENEERAL

5 The pitot boom is deiced by anelectric
heating element within the boom,. Pitot heat
is controlled by manual selection of the pitot
heat switch in the cockpit,

PITOT SWITCH

& The two-position pitot heat switch,
placarded FPITOT and OFF, is located within
the ANTI-ICE portion of the right vertical
control panel, see Figure 1-17-1, Placing
the switch in the PITOT position will cause
the pitot boom heating element to supply heat

to the boom,
r“h“h“-—n-‘h-'lr‘h-"\—‘
AUTION 3
= |

T S

Prolonged use of pitot heat onthe ground
may cause elementto be overheated and
malfunction,

ANGLE-OF-ATTACK PROBE
ANTI-ICING SYSTEM

7 The angle-of-attack probe is deiced by
two heating element arrangements; one ele-
ment heats the probe body sectionandisther-
mostatically controlled; the other element

1-17-3
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heats the probe when the weight of the aircraft
is off the main gear torque link switch., The
angle-of-attack body section heat is applied
whenever the pitot heat switch is placed in
the PITOT position,

TOTAL TEMPERATURE PROBE HEATER

a A total temperature probe is provided
on the lower nose section of the fuselage, see
Figure 1-1-1, for obtaining ambient tempera-
ture signals to the central airdata computer,
A heating element and overtemnp sensor within
the probe, see Figure 1-17-1, is automatically
activated when the weight oftheaireraftis off
the main gear torque link switch,

1-17-4
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SECTION 18
COMMUNICATION AND NAVIGATION SYSTEMS

UHF COMMAND RADIO AN/ARC-507

GEMNERAL

1 The UHF command radic receiver-
transmitter, located in the aft equipment com-
partment behind the ejection seat, provides
voice transmission within the 225.00 to
399.95-megacycle range, Twenty operating
frequencies can be preset in the set prior to
flight. In addition, 3500 frequencies can be
manually selected in steps of 0.5 megacycle
without disturbing any of the preselected fre-
quencies, The receiver-transmitter is auto-
matically tuned after a channel or frequency
change. An automatic direction finder
(UHF/ADF) system is combined with the
command UHF to provide bearing and track
information on transmitting units. A fixed
guard channel frequency of 243.00 megacycles
is provided for emergency operation.

UHF COMMAND RADIO CONTROL PANEL
{C-5210/ARC-507)

i The UHF command radio controlpanel,
see Figure 1-18-1, is positioned on the ped-
estal, A four-position rotary selector switch
for controlling all primary input power tothe
equipment and for selecting the mode oftrans-
mission and reception is located on the right
side of the panel, The switchpositionsare as
follows:

ial OFF,

(b) T/R for operation on selected
frequency,

(¢j T/R + G for operation on selected
frequency and monitor guard reception.

(d) ADF for automatic direction finder
operation on frequency selected,

NOTE

I Allow approximately 10 seconds for
warmup of receiver-transmitter when
initially turning radio on.

3 A 3-position rotary selector switchal-
lows rapid selectionofdesiredfrequenciesas
follows:
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a) PRESET CHAN positionfor preselected
frequencies.

(Bb) MAN position for manually selected
fregquencies.

(e} GD XMIT position for operation on
fixed guard position,

4 With the PRESET CHAN position se-
lected, rotation of the knurled rotary type
knob above the selected position marker
(white line) in either direction will select
channels 1 through 20, The channel number
will appear in the round window in the upper
left portion of the panel. A frequency card
attached to the top of the panel isprovided to
record the frequencies preselected on each
channel,

5 When the MAN position is selected, the
digital readout of the frequency number inthe
window at the centre portion of the panel
becomes the operating freguency. Three
knurled rotary knobs below the window con-
trol the selection of the desired frequency.
Each group of digits controlled by a knob is
outlined by a white marker line leading to
each knob, Turning the knobsin either direc-
tion will change the frequency,

& In order to transmit and receive onthe
preset guard frequency, it is necessary ta
select GD XMIT on the left rotary selector
switch and position the right rotary selector
switch to T/R + G,

7 Rotation of the control knob placarded
VOL increases (clockwise) or deereases
{counterclockwise) audio velume,

8 A squelch disable (5Q DISABLE) switch
is provided to allow the pilot to override the
squelch in event a weak audio signal is being
received, The switch should be positioned at
OFF during normal operationofthe receiver,

ANTENNA SELECT SWITCH

9 An antenna switch on the left console
panel, see Figure 1-18-1, placarded ANT,,

1-18<1
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COMMUNICATION AND NAVIGATION SYSTEMS CONTROLS

VOICE RE{:URD TACAN CONTROL PANEL

CONTROL SWITCH ' ‘

ANTENNA SELECT AND
EUHF CONTROL PANEL

EJECT SIGNAL
TONE TEST

LF/ADF CONTROL UNIT

2054-1=114

Figure 1-18-1
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has three selective positions: UFPPER, AUTO,
and LOWER, In the UPPER position, only the
antenna in the vertical stabilizer is used for
UHF eammunication; the LOWER posgition
gelects the antenna on the underside of the
fuselage noge, The AUTO position provides
automatiec antenna selection (upperorlower),
depending on signal strength,

EMERGENCY TONE SIGNAL

10 An emerpency tone modulation signalis
automatically transmitted on the UHF com-
mand radio guard frequency when the seat is
ejected from the aircraft, Separation of the
personal leads quick-disconnect upon ejection
will cause the UHF radio to automatically
channel and lock on the emergency frequency
(243,00 mc) and to transmit a continuous un-
dulating distress signal tone, Thetone signal
source may be checked by pressingthe button
placarded EJECT SIG TEST on the panel out-
board of the ripght console panel, see Figure
l-18=«1,

e Do not press eject signaltest buttonun-
less prior agreement with controlling
agencies is established,

‘s Inadvertent operationmay causeunnec-
essary alert of air/sea rescue

units,

INTERCOM SYSTEM (AN/AIC-18)

11 A quick-disconnect receptacle is lo-
cated on the underside of the fuselage left wing
fillet to provide intercommunication with a
ground crewman, Operation is automatic
when the ground erewman connects his head-
set and microphone into the receptacle with
electrical power applied to the aircraft,

VOICE RECORDER
GEMERAL

12 The voice recorder, consisting ofa re-
cording and tape magazine section,islocated
in the left forward equipment compartment
and provides pilot voice recording of any con-
versation he desires, Recording time for
‘periods of up to 1 hour duration may be ran-
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dorm (on-off) or continuous and is controlled
by the pilot throughtheuse ofa control switch
in the cockpit.

VOICE RECORDER CONTROL SWITCH

13 The wvoice recorder control switch on
the left vertical control panel, see Figures
1-1-6 and 1-18-1, ha s two placarded posi-
tions: VOICE RECORD and OFF. With the
switch in the VOICE RECORD position, the
green light above the switch will come on
and the pilot's voice will be recorded on the
magnetic tape whenever he speaks into his
microphone. If voice recordingis not desired,
the switch must be placed inthe QF F position
and the green light will not be illuminated,

EMERGENCY UHF RADIO TRANSCEIVER
GENERAL

14 The emergency UHF [(EUHF) radio
transceiver set is installed in the aft equipment
compartment. The radio is provided for useas
an alternate emergency voice communication
method, primarily in the event the command
UHF radic is rendered inoperative. The EUHF
transceiver is powered by the 28-volt dc
battery bus and utilizes a selector switch and
volume control knob for operation. The emer-
gency frequency of 243.00 megacycles is
preset in the radio.

EUHF CONTROLS

15 The EUHF controls are adjacent to the
UHF antenna select switch on the left consocle,
see Figure 1-18-1. The switch placarded
UHF has two selective positions: MAIN and
EMER., With the switch at MAIN and electrical
power applied to the aireraft, the EUHF radio
is maintained in a standby condition. Placing
the switch in the EMER position will cause the
EUHF radie to becorme fully operational. The
emergency radio, whenactivated, is completely
independent of command radio guard channel
operation and utilizes the UHF/IFF antenna
for operation, Voice transmission is accom-
plished by using the microphone switch on the
threttle, The volume control knob placarded
EUHF VOL increases (clockwise) and
decreases (counterclockwise) audio receiver
volume.,
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TACAN AN/ARN-65

GCENERAL

16 The AN/ARN-65 istheairborne portion
of the short range navigation system called
TACAN (Tactical Air Navigation), A UHF
transmitter-receiver with associatedindica-
tors provides reception of bearing, distance,
and tone identity informationto showthe loca-
tion of the aircraft with respect to a specifi-
cally constructed surface navigation beacon.
A total of 126 channels are provided and
spaced 1 megacycle apart. Distance measur-
ing pulses are transmitted by the radio set
and returned by a ground beacon station. The
receiver is automatically tuned to receive on
a corresponding channel, This system en-
ables the aireraft to obtain continuousindica-
tions of distance and bearing to any selected
TACAN station within range, Bearingisdis-
played on the IDS-7 indicator on the instru-
ment panel, see Figure 1-1-5, If TACAN is
inoperative or bearing signals are weak or
unreliable, the IDS-7 distance counter will
display a black and yellow striped shutter
and an orange background will appear in the
deviation validity window,

MODE 4 REPLY LIGHT
CONTROL KNOB (INOPERATIVE)
(INOPERATIVE)

MODE 4 MONITOR
CONTROL SWITCH
{INOPERATIVE)

CONTROL SWITCH WHEELS

(INOPERATIVE)

1-18-4

IFF/SIF CONTROL PANEL

MODE 4 RAD TEST AND
MONITOR LIGHT

MODE 4 CODE SELECTOR
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TACAN CONTROL PANEL

17 The TACAN control panel on the ped-
estal, see Figure 1-18-1, incorporates a
chamnel selector placarded CHAN, a volume
control knob, and a function selector knob with
3 positions: OFF, REC,and T/R, In the OFF
position, electrical powertothe system is off,
In the REC position, the set will receive bear-
ing and audio identity signals only; distance
will not be displayed because the transmitter
portion of the set is not operating, In the T/R
position, both the transmitter and receiver
are in operation; the system will receive and
display bothdistance and bearing of the station
selected, refer to Paragraphs 28 and 36,
following,

TACAN OPERATION

15 With the function selector knobat either
REC or T/R, select the channel desired by
turning the channel selector, Turning the
serrated portion of the knob will select the
first two digits of the channel frequency;
turning the lever portion of the knob will
select the last digit, Volume control is in-
creased by rotating the volume control knob
clockwise,

MASTER CONTROL

KNOB [
J"FF% -
/_ .n‘.“\«r\}\
F;“"'.FH_-_"\:”
.-f."'{-_f :"i_l. — -:‘\\\M‘\
RAD TEST/ 74/ I N
MONITOR < Fo T i
SWITCH Al [[—‘l
/ Z 1T
- [
MODE SELECT/TEST | |
SWITCHES |
IDENT/MIC
SWITCH
CF-5A 1=61A

Figure 1-18-2
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UHF /ADF RADIO COMPASS (AN/ARA-50)

1BA The  wultra high frequency/automatic
direction finder I_UHF,-"ADF} provides bearing
information on transmitters operating in the
frequency range of the UHF command radio,
With the rotary selector knob on the command
radio panel at ADF, sea Figure 1-18-1, signals
are received via the UHF/ADF directional
antenna located aft of the nose gear doors.
The information is displayed on the integrated
display of situation indicator, refer to
Faragraphs 28 and 36, following,

LF/ADF RADIO COMPASS

GENERAL

18B The low frequency/automatic direction
finder system (LF/ADF) is primarilya backup
navigational aid for the TACAN and UHF/ADF
systems. The systemm provides bearing
information on low-frequency transmitting
stations, and can also be used to monitor
low-frequency and broadcast band trans-
missions of flight and weather information,
Frincipal systermn components are receiver,
loop antenna (directional), sense antenna, and
control unit. Bearing information is displayed
on the integrated display of situation indicator,
refer to Paragraphs 28 and 36, following,
while audio signals are fed through the pilot's
perscnal lead jack.

CONTROL UNIT

18C The control unit, see Figure 1-18-1,
is located on the right console and incorporates
mode switch/gain control, band switch/tuning
control, tuning meter, frequency dial, BFOQO
switch, and LOOF L-R switch. Switchfunctions
follow:

{a) The larger knob of the mode nwit:hf
gain control may be selected OFF, ADF, ANT,
LOOPF; the smaller knob increases gain when
turned clockwise.

(1) ADF - For automatic directional
antenna alignment.

(2) ANT - For audic reception using
sense antenna,

(3) LOOFP - For directional

antenna alignment.
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(b) The larger knob of the band switch/
tuning control selects frequency bands of
«19-.40, .40-.80, and .80-1.75 mcs for display
in the frequency dial window; the smaller
knob is used to rotate the frequency dial and
provide a visual indication of correcttuning.

el The BFO switch controls the operation
of the beat frequency oscillator which is used
to indicate off-station tuning. The tuning meter
is a visual aid, and registers a gain, when
retuning. =

(d) The LOCP L-R switch may be used
for directional antenna alignment when the
automatic ADF mode malfunctions. Movemnent
of the antenna is instinctive with L or R
movement of the switch.

IFF/SIF [AN/APX-TT)

GENERAL

.19 The IFF/SIF (AN/APX-77) is an air-

borne pulse-type transponder which enables
the aircraft to automatically identify itself
through selective identification (Selective
Identification Feature - SIF) when challenged
by surface orairborne radar equipment capa-
ble of interrogation. The set can also iden-
tify the aircraft in which it is installed as a
friendly aircraft within a group of specific
friendly aircraft, Supplementary purposes

T are to provide momentary identification of

position and altitude on request by Mark XII
IFF/SIF equipped radar stations, In opera-
tion, the set receives coded interrcgation
gignals and automatically transmits correct
coded reply responses; it is not capable of
performing interrogations of other stations,
Operation is possible in any one of five
modes, with the capability of 1/F (Identifica-
tion of Position) and emergency identification,
The modes of operation have the following
significance: Mode ]l - Security [dentity,
Mode 2 - Personal Identity, Mode 3/A - Air
Traffic Identity, Mode 4 - NotUsed, Mode C -
Altitude Interrogation. The equipment con-
sists of an IFF control panel, see Figure
1-18-2, on the right console, a transponder
(transmitter-receiver), an airborne test setf
in-flight monitor, and an antenna switching
unit (lebing switch) in the forward equipment
compartment for the upper (aft] and lower
(forward) antenna positions, The lobing switch
rapidly transfers contact of the transmitter-
receiver from one antenna to the other, This

l-18-4A
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constant alternation eliminates blank spotsin
the antenna pattern caused by either aircraft
structure and/or line of sight station to sta-
tion, The receiver is sensitive to all signals
within its frequency range; however, only
those signals meeting the complete predeter-
mined requirements of the code being used
will be recognized and answered, Mode 2
code settings are set into the transmitter-
receiver on the ground and thus are fixed for
any one flight, All other codes are set up at
the control panel and can be turned onor off.
Replies to Modes 1, 2, 3/A, and Cinterroga-
tions, as wellastoI/Pand emergency replies,
are shown on the ground station equipment,
In the case of the more complicated SIF codes,
ground stations will use a plan position indi-
cator (PPI) and letter symbol indicator to
decode and indicate supplementary informa-
tion, such as specific identification andloca-
tion, and flight or aireraft conditions, The
Mode C code reply response, programmed
by input from the central air data computer
({CADC), is inoperative, An optional low-
power setting provision restricts sensitivity
50 that replies are made only to local inter-
rogations, In the event of ejection from the
aircraft, the ejection triggering system will
automatically cause the IFF transponder to
immediately transmit on emergency regard-
less of the position selected by the master
control knob on the IFF/SIF control panel.

IFF/SIF MASTER CONTROL KNOB

20 The IFF/SIF master control knob, see
Figure 1-18-2, has five positions marked
OFF, STBY, LOW, NORM and EMEE, When
positioned to STBY, the equipment is turned
on and warmed up but willnot transmit, When
positioned to LOW, only local {strnngj inter-
rogations are recognizedand answered, When
positioned to MORM, full range recognition
and reply oceurs, Transmitted power from
the IFF system is the same for boththe LOW
and NORM positions, The knobmustbe pulled
out and turned to position it to EMER, When
the knob is positioned at EMER, an emer-
gency-indicating pulse group is transmitted
each time a Mode 1 or Mode 3/A (code 7700)
interrogation is recognized,
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IDENTIFICATION-OF -POSITION (I/P)
SWITCH

21 The IDENT,:"’MIC switch, see Figure
1-18-2, is used to conirol transmission of
identification-of-position (I/P) pulse groups,
The switch has three positions marked MIC,
OUT, and IDENT, When the switch is mo-
mentarily held in the spring-loaded IDENT
position, the I/P timer is energized for ap-
proximately 20 seconds., If a Mode 1 or 3/A
interrogation is recognized within this
20-second period, I/P replies will be made,
When the switch is placed inthe MIC position,
the I/P pulse group will be transmittedinre-
ply to a Mode 1 or 3/A interrogation whenever
the mierophone switeh is pressed, Placing
the switch tothe OUT position preventstrans-
mission of I/P groups.

MODE SELECT/TEST SWITCHES

22 The four mode select/test switches
used by the pilot are marked TEST, ONM, and
OUT. The switches are labelled M-1, M-2,
M-3/A, and M-C and are grouped under the
TEST heading, see Figure 1-18-2, The OUT
position for each switeh disables the
transmitter-receiver for the mode selected.
The ON position enables each respective
switch to activate the modes selected, If
more than one switch is placed at ON, the
transmitter-receiver will replytointerroga-
tions for all modes selected, The switches
are spring-loaded to the ON position from the
TEST position, The TEST positionsareused
for functional testing of the systems and the
TEST light will come on while the testis being
performed, The lights are press-to-testand
turn-to-dim type lamps,

NOTE

The light placarded REFLY is notused
(Mode 4 operation inoperative),

RADIATION TEST/MONITOR SWITCH
23 The radiation test/monitor switch, see

Figure 1=18<2, hasthree placarded positions:
RaAD TEST, OUT, and MON, The switch is

1-18-5
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spring-loaded for momentary contact in the
EFAD TEST position and will returntothe OUT
position when released, The RADTEST posi-
tion is used by ground service personnel to
energize the test mode feature of the trans-
ponder during tests with AN/UPM-92 or sim-
ilar equipment, Airborne testing,atpresent,
is not feasible until suitable ground equipment
is installed in the communications systems of
ground facilities, With the switch inthe MON
position, the light placarded TEST will illu-
minate whenever a signal response to an in-
terrogation occurs, With the switch in the
OUT position, the signal responsetoaninter-
rngatimn occurs; however, the ]igl‘.t will not
illuminate, MNormal position for flight is
MON,

CODE SELECTOR KNOBS

24 Two sets of thumb actuated code selec-
tor wheels, see Figure 1-18-2, are provided
to set Mode 1 and Mode 3;’,-1 codes, The set
of wheels labelled MODE 1 selects 32 differ-
ent codes. The set of wheels labelled MODE
3/A selects 4096 codes. Each wheel isplac-
arded with the digits 0 to 7 and can be seen
recessed in the windows on the face of the
control panel,

GYRO CONTROLLER PANEL

ECQ 05-205A-1

PRIMARY GYRO HEADING AND
ATTITUDE REFERENCE
SYSTEM (GHARS)

GENEEAL

25 The primary gyro heading and attitude
reference systemn (GHARS) provides simul-
taneous outputs of grid heading, mapgnetic
heading, and piteh and roll and consists of a
gyroscopic assembly and an electronics unit
in the aft fuselape equipment compartment
and a gyro controller on the right console,
see Figures 1-1-7 and 1-1-8, Magnetic ref-
erence for the system is provided by a
magnetic azimuth detector, A compensator
is provided to permit compensation of thede-
tector for magnetic deviation effects., The
detector and compensator are installedinthe
dorsal area of the fuselage. In addition, the
system incorporates a compass repeater
amplifier to resolve heading informationinto
coordinates for vertical gyro alignment,
Grivation slaving cutout during turns is pro-
vided by a rate switching gyro., Thecompass
repeater amplifier and rate switching gyro
are also housed in the aft fuselage equipment
compartment, Alldisplaysofinfermationare

LATITUDE COUNTER =
CONTROL KNOB - \\
VARIATION/GRIVATION T ,% 'S
COUNTER Aol TSN
ﬁél";' ; :.I"; i i NN
A
LATITUDE | 4=
COUNTER B
VARIATION,/
GRIVATION ‘
COUNTER
PUSHBUTTONS

GRID/TRUE
SELECTOR

SWITCH MAIN ALIGN
(TRUE POSITION PUSHEUTTON
INOPERATIVE)

ALIGNMENT
SELECTOR
ENOB

INOPERATIVE

CF-5A 1-83A

Figure 1-18-3

1-18-6




EO 05-205A-1

shown on the integrated display of situation
indicator (IDS-7) and the attitude indicator on
the instrument panel, see Figure 1-1-5,

GYRO CONTROLLER FANEL

26 The gyro controller panel, see Figure
1-18-3, provides the means of control of the
GHARS, The GHARS will come on whenever
ac electrical power is applied to the system,
In particular the controller provides the fol-
lowing functions:

fa) Manual and automatic setting of varia-
tion or grivation, Two pushbuttons are pro-
vided to increase or decrease the setting,

(b) Manual and automatic setting of
latitude,
(ec) Platform fine alignment combined with

variation or grivation, resetting at a rate of
approximately 4degrees per minute whenair-
borne and at a rate of approximately 50 de-
grees per minute when on the ground, by mo-
mentarily pressing the increase (INCR) or
decrease (DECR) pushbuttons., Onthe ground
with the landing gear switch actuated (weight
of aireraft on landing gear), only the variation
or grivation is controllable; the directional
gyro cannot be torqued,

(d) Selection of platform alignment to
either manual (MAN), STORE, or magnetic
(MAG) + variation or 2% grivation. MAG
ig the normal setting for flight. MAN is not
used during flight unless the actual magnetic
or grid heading is known. STORE is not used
during flight,

(e) Displays wvariation or grivation as a
digital readout, Variation is displayed when
the platform is aligned to a true meridian
linoperative), Grivation is displayed when
platform is aligned to a grid meridian (gri-
vation is the grid variation between grid north
and magnetic north),

[£) A manual control for selection of true
or grid mode, The true mode isinoperative;
therefore, the control should be placed inthe
grid position.

{g] A switchprovidesauxiliary (AUX), nor-
mal (NORM), or TEST functions. The TEST
position is not used during flight,
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(k) Frovides digital readout of latitude
which ig manually set to the local latitude
before takeoff,

Il Manually operated pushbutton switch to
allow fast alignment of thedirectional gyro of
the platform to the reference selected by the
MAN/STORE/MAG switch,

(k) The standby (STDBY)ALIGN positionis
inoperative.

SYSTEM OPERATION

27 The GHARS performs the functions of
an all-attitude flight reference system, pro-
viding continuous pitch, roll, and heading data
for the attitude indicator andIDS-7 indicator,
To operate the system, accomplish the
following:

la) AUX/NORM/TEST switch should be in
the NORM position,

(1) The switch selects the mode of align-
ment but does not command the alignment,
After the first cycle of rapid alignment is
completed (fast alignment is automatic and
oeccurs when power is initially applied to the
systerm to accomplish initial heading align-
ment and vertical erection) and if the align-
rment mode is to be changed, a new mode is
selacted and the MAIN ALIGN pushbutton is
momentarily pressed. The MAIN ALIGN
mode initiates realignment ofthe systemgyro
to the mode selected by the MAN/STORE/
MAG switch, When the MATN ALIGN push-
button iz pressed a 30 (£5)-second holding re-
lay is activated and the pushbutton, incorpo-
rating an amber light, will illuminate,

(2) The AUX position is used only when
ground test of the system reveals a vertical
erection is out of tolerance and a mission
must be flown prior to service of the system,

(3) TEST position is used only by ground
servicing personnel, _A.T_T}CfNDRM;'JTEST
modes are selected by a screwdriver operated
rotary switch,

(b) GRID/TRUE selector switch should be
in the GRID position,

1=18=T7
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RTW ON LAMBERT CONFORMAL MAP

APEX GRID
OF CONE NORTH

CF=-3AD 1-44
Figure 1-18-4

NOTE

TRUE position is inoperative,

(1) The GRID position corrects for earth’s
rate of moverment only.

(2} The GRID £ 2, 3, or 4 positions (in-
operative) correct for earth rate and residual
transport wander (RTW],

a. RTW is the difference between earth
convergency (EC) and mapconvergency (MC);
however, it is expressed as a rate since the
error depends also on the aircraft's speed,
Therefore the average RTW rateisa function
of earth convergency, map convergency, and
elapsed time, This may be written as EC -
MC
t_l
1-18-4,

where t = the elapsed time, see Figure

k. Constant gyro headings generate great
circle tracks; however, forthe Lambert Con-
formal Map, map convergency is the product
of change in longitude and the constant of the
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cone, (0.748819) of the map. Thus, RTW is
made solely a function of EC and MC; i.e,,
RTW = EC - MC,

c. RT = (change in longitude x sine of lati-
tude) - (change in longitude x constant of the
cone). Since the coneis constantoverany one
map and the sine of the latitude varies with
the latitude of operation, the RETW will be
negative below the parallelor originand posi-
tive above it., RTW corrections are manually
set on the GRID/TRUE control, the rangesare
from -2 to -4 [nepative)} and from +2 to +4
(positive). The RTW compensation signals
are applied to the directional gyro torquer,

{e) Set MAN/STORE/MAG switch to MAG,

(1} If MAN position is selected, gyroalign-
ment is accomplished for the track selected
in the track readout window of the IDS-7 in-
dicator, The MAIN ALIGN pushbutton must

be pressed if MAN position is selected,

(2) MAG position provides error signal for
normal alignment to magnetic heading infor-
mation from the magnetic detector, £ griva-
tion. The magnetic angular difference is
meodified by the INCR/DECR pushbuttons,

{(3) STORE position will allow storage of
the last heading data flown, provided the air-
craft is not moved after shutdown, Before
turning off ac electrical power turn awitchto
STORE, When restarting aircraft, leave
switch at STORE until rapid erectionis com-=
plete (approximately 1 minute), then switchto
MAG,

NOTE

If ac power failure occurs or aircraft
is moved after start with STORE posi-
tion selected, the system will realign
to a heading other than the desired
stored heading,

MAG position is the normal in-flight
mode of operation.

(d) Set local area grivation by means of
pushbuttons, DECR or INCR, Digital readout
windows will display grivation east (E) or
west (W),




ECQ 05-205A-1

(&) Set latitude readout for leecal latitude
geographical position by turning knurled knob
to left of window display. Turn knob clock-
wise to increase; counterclockwise to
decrease,

(£) With aircraft ac power on, check roll,
pitch, and heading indication on attitude indi-
cator and IDS-7, Indicators should begin to
centre, indicating rapid erection,

NOTE

Approximately 1 minute is required for
instruments to be stabilized,

(g) After takeoff and when flying straight
and level, pressing the MAIN ALIGN pushbut-
ton will correct directional pyro alignment,
when necessary,

INTEGRATED FLIGHT INSTRUMENTS

GENERAL

28 The attitude indicator, and the integrated
display of situation indieator (ID5-7) display
the horizontal, vertical, and directional
situation as programmed from the GHARS.
Additionally, the 1D5-7 will display distance
and/or bearing information based on TACAN,
UHF/ADF, and LF/ADF inputs. Associated
component controls for the distance and/or
bearing displays are TACAN, command UHF,
integrated display of situation indicator control
panel (ICP-7), and the LF/ADF control unit,

ATTITUDE INDICATOR

29 The attitude indicator, see Figure
1-18-5, contains a sphere with the upperhalf
painted gray and the lower half painted black.
The gray area represents the sky and the
black area represents the ground, At the
junction of the gray and black is the horizen
bar, General pitch attitude near level flight
ray be obtained by referencing theminiature
aircraft against the sphere colour, Specific
pitch attitude may be obtained by referencing
the miniature aircraft against the attitude
sphere pitch markings, Theseareshortlines
every 5 degrees of pitch, longer lines every
10 degrees of pitch, and numbered lines every
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30 degrees of pitch. The piteh trim knob al-
lows the attitude sphere tobeadjustedtopro-
vide the desired pitch presentation relative
to the miniature aircraft,

30 Bank Pointers. A bank pointer is pro-
vided at the top and bottom of the indicator,
An angle-of-bank scale is located at the bot-
tom of the face of the indicator, whichis grad-
uwated in 10-degree increments up to 30 de-
grees and in 30-degree increments up to 90
degrees of bank,

ii Turn and Slip Indicater, One needle
width deflection provides a 4-minute 360-
degree turn,

32 Attitude Warning Flag, The attitude
warning flag (OFF) will appear whenever
electrical power to the system has failed or
is interrupted, The flagwillalscappeardur-
ing the initial application of electrical power
for approximately 1 minute, The instrument
is unreliable until the flap disappears.

WARNING

# There is no warning of attitude sphere
malfunctions other than power failure,

e The attitude warning flag will not ap-
pear with a slight electrical power re-
duction or failure of other components
within the system, Failure of certain
components can result in erroneous or
complete loss of pitchand bank presen-
tations Wwithout a wvisible flag, It 1=
imperative that the attitude indicator
be eross-checked with other flight in-
struments  when under actual or simu-
lated instrument conditions,

INTEGRATED DISPLAY SITUATION INDI-
CATOR (IDS-7)

i3 The IDS-Tindicater, see Figure 1-18-5,
provides the pilot witha viewofthenavigation
situation as ifhe were abovetheaircraftlook-
ing down, The indicator presents a lighted
display of the following cutput data:

{a) Magnetic heading displayed by means

of a rotating heading card against a lubber
line,

1-18-%
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(b) Grid heading displayed by the heading
marker against the rotating heading card only
when the heading set knob is pulled out (white
band on knob shaft displavyed).

(c) Bearing is displayed by means of a ro-
tating pointer on the outer periphery of the
rotating eard. Bearing is read against the
heading card. Relative bearing is read rel-
ative to the lubber line,

(d) Track is displayed by use of track set-
ting knob which sets the track in degrees in
a 3=drum counter, Turning the knob clock-
wise will increase the numbers; turn knob
counterclockwise for decrease., The track
pointer, which rotates around the inner edge
of the card, is synchronized with the heading
card after it is set, The reciprocal end of
the pointer is at the opposite end ofthe card.

le) Displacement of the aircraft from the
selected track is accomplished by the position
of the displacement bar over a fixed scale of
five dote, The centredotiszeroand each dot
is spaced 5 degrees apart,

(£) Manual positioning of the heading index
is displayed by means of the heading marker.
With the heading set knob in the mid-position
(white band on knob shaft not displayed and
knob not pushed against spring-loaded ten-
sion) a clockwise rotation of the knob will
digplace the marker in a clockwise direction;
counterclockwise rotation will displace the
marker accordingly.

(z) Range to a selected TACAN station is
displayed on a 3-drum counter in the upper
right corner, The drum counters will display
0 to 999 nautical miles, The units drum has
l-mile and half-mile index lines,

(h) Range shutter of black and yellow
stripes will appear over the miles scale when-
ever unreliable information is being received
or when no range information is available,

(i} TO-FROM position from a selected
navigation position line is shown by two white
arrow shaped flags situated under the track
pointer, The “TO" flagpoints inthe direction
of the pointer; the “FROM" flag points in the
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direction of the reciprocal of the track
pointer,

(k) The electrical power OF F flag will show
whenever ac or dec power failure occurs,

(m) Deviation validity display inthe form of
an orange rectangular flag under the track
pointer will show whenever the deviation re-
quires a correction.

(n) Magnetic synchronization is corrected
whenever the annunciator window displays a
warning flag with the letters “C" or “CC." To
correct magnetic synchronization, pushinand
turn the knob placarded HDG clockwise for
"c" and counterclockwise for “CC" until the
letters disappear,

(p) The
inoperative,

5 Mode (gyre slaving) is

({q) The X Mode switch is a “push-push”
type switch. It should always be in {white
band not showing) for normal system opera-
tion., If it is out (white band showing), the
compass card will be inoperative sincethere
is no secondary compass source in the
aircraft, '

INTEGRATED DISFLAY OF SITUATION
INDICATOR CONTROL PANEL (ICP-T)

34 The ICP-T7 control panel on the instru-
ment panel, see Figures 1-1-5 and 1-18-5,
provides the pilot with the means of control-
ling track and/or bearing indications as dis-
played on the ID5-7 indicator. The track
selector control knob on the left portion of
the control panel, placarded TRACK, and the
bearing selector knob on the right portion,
placarded BEARING, each allows selection of
three placarded modes of operation: LF-ADF
(low frequency radio automatic direction finder
mode), TCN (TACAN), and UHF-ADF (command
radio automatic direction finder mode). The
G/S SET (groundspeed set) control knob and
the digital readeout window portion of the panel
is inoperative,

35 TRACK knob selection of LF-ADF, TCN,
or UHF-ADF will cause the displacement bar

1-18-11
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on the ID5-7 to indicate displacement of the
aircraft to the left or right of the track to
the selected radic station. In addition, the:
TO or FROM window of the IDS-7 will indicate

station position relative to aircraft heading,

36 BEARING knob selection of LF-ADF,
TCN, or UHF-ADF will cause the bearing
pointer on the IDS5-7 to indicate bearing to

the selected radio station.

STANDBY ATTITUDE INDICATOR

37 The standby attitude indicator on the
instrument panel, see Figure 1-1-5, will pro-
vide an attitude indicating system if the
GHARS integrated attitude indicator malfune-
tions. The standby indicator is powered by
the right ac bus and a power adapter trans-
former provides 115-volt, 3-phase power to
the indicator, which is a self-contained gyro
instrument, Complete erection of the gyro
should occur within approximately 5 minutes
after ac power is applied to the aircraft,
A caging knob isprovided for manual erection
of the gyro axis to the vertical positionin re-
lation to the instrument case, Ifnecessaryto
cage the gyro during flight, the aircraft must
be straight and level, Turn, acceleration, and
deceleration errors are corrected by an erec-
tion mechanism at the rate of 3 to & degrees
per minute, Piteh errors resulting fromac-
celeration or deceleration will appear as a
climb after an increase in airspeed and as a
descent after a decrease in airspeed, Turn
error should not exceed 5 degrees of pitch
and/or bank after completion of a normal
turn (errors in excess of 5 degrees may be
expected after acrobatic manoeuvres),

NOTE

Manually cage standby indicator prior
to flight,

38 On the sphere, the horizon is repre-
sented by a solid fluorescent line, The bank
scale is located at the bottom ofthe indicator
and a bank index (pointer) is located on the
sphere, The bank scale is graduated with 10-
degree increments up to 30degreesandin 30-
degree increments up to 90 degrees of bank,
The fixed miniature aircraft isdisplayedasa

l1-18-12
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“W”" and the horizon line is adjusted to the
aircraft for level flight condition by a knobon
the lower left of the indicator. The instrument
permits 360 degrees of rotation about the
pitch and bank axes without tumbling the gyro.
The horizon bar provides sensitive pitch ref-
erence near alevel flight attitude, Asthe air-
craft enters 27 degrees of pitch, up or down,
the horizon bar remains at this limit and the
sphere then becomes the new reference., The
sphere is marked with the words CLIMBE and
DIVE, each followed by a bullseye. CLIMB
or DIVE, when under the miniature aireraft,
represents approximately 60 degrees of piteh.
The bullseye is graduated at 70, 80, and 90
degrees of pitch., As the aircraftapproaches
vertical, as in aloop, the sphere begins to ro-
tate 180 degrees (counterclockwiseinaclimb,
and clockwise in a dive), The momentary ro-
tation of the sphere is controlled precession
and should not be confused with gyro tumbling,

39 An attitude warning flag appears if the
instrument is not receiving adequate elec-
trical power,

WARNING

The attitude warning flag is an indica-
tion of insufficient electrical power
only. It does not appear with malfanc-
tions of other components within the
instrument,

EMERGENCY (MAGNETIC) COMPASS

40 The emergency compass on the right
side of the cockpit windshield frarme, see
Figures 1-1-3 and 1-1-4, provides magnetic
heading information,

ANGLE-OF-ATTACK INDICATING SYSTEM
GENERAL

41 The angle-of-attack indicating system
provides an indication of the anpular position
of the wing chord in relation to the aircraft
flight path, This indication is used for ap=-
proach speed monitoringonthis aircraft, The
system includes a probe type transmitter on
the left front fuselage side, see Figure l-1-1;
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an angle-of-attackindicator onthe instrument
panel, see Figure 1-1-5; and an approachin-
dexer on the top of the instrument panel, see
Figure 1-1-5. In flight, the probe will detect
relative wind by means of differential air
pressure through a series of slotsatthe front
of the probe, Probe rotation movesthree po-
tentiometer wiper arms, producing electrical
resistance variations which are signalled to
the indicator on the instrument panel. Two
electrical heaters, one in the probe and the
other in the case (atthe fuselage attachment),
are provided for anti-ice protection, Refer
to Section 17 of this Part for anti-ice
operation,

ANGLE-OF-ATTACK INDICATOR

42 The angle-of-attack indicator is cali-
brated in arbitrary units from { to 30, which
is equivalent to a range of -10 to +40 angular
degrees of probe rotation, The fixed approach
indexer on the indicator face is set at the 3-
o'clock position and is set against the 20-
inerement marker, which is the optimum
angle-of-attack setting for landing ap-
proaches in this aircraft. The remainder of
the index markers are not used. Thepointer
moves with the probe selection of angle-of-
attack, The power OFF warning flag will
appear whenever electrical poweris removed
from the system.

ANGLE-OF-ATTACK INDEXER

43 The angle-of-attack indexer, which
operates from switches within the angle-of-
attack position indicator, presents angle-of-
attack position information during a landing
approach by illuminating symbol cutout

Part 1, Section 18

lamps. The indexer consists of three red
lamps arranged vertically, The low speed
top symbaol (V-shaped) lights when theangle-
of-attack is above optimum for theapproach;
the on-speed centre symbol (doughnut-
shaped) lights when at optimum angle; and the
high speed symbol (inverted V-shape) lights
at low angle-of-attack. The indexer lights
will only come on when the landing gearis in
the down position.

CENTRAL AIR DATA COMPUTER (CADC|

4 The central air data computer furnishes
corrected static pressure and temperatureto
the following control systems: landing pear
warning system, engine doors close, servo-
altimeter) mach dial of airspeed-mach indi-
cator, stability augmenter system,lead com-
puting sight system, and velocity and height to
the VGH recorder (when installed), The sys-
tem consists basically of an electromechan-
ical computer, which processes the raw data
from the pitot-static system, and atempera-
ture sensing probe. When the raw data
reaches the computer, it is transformed into
electrical signal outputs to the various com-
ponents of the supplied systems. The CADC
is equipped with a failure monitoring system
which continually monitors the computing
functions, Should a computing function fail,
the master caution light will flash continu-
cusly on the instrument panel and the caution
light panel on the right console will display
the words “AIR DATA COMPUTER.,” Should
a component fail affecting only the airspeed-
mach indiecator, the indieator will display a
power OFF flag; or if the altimeter fails, the
STDBEY flag on the altimeter will come into

view,

1-18-13
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- SECTION 19
LIGHTING EQUIPMENT

GENERAL

1 The lighting equipment provisions ofthe
aircraft are categorized as exterior and in-
terior lighting., Exterior lighting consists of
the landing-taxi lights, position and rotary
beacon lights, and formation lights, Interior
lighting consists of individual blue-white in-
strument lights, cockpit floodlights, console
and panel lighting, and a utility light,

EXTERIOR LIGHTS
LANDING-TAXI LIGHTS

2 The landing-taxi lights are controlled
by a switch on the left vertical control panel,
see Figure 1-1-6. The lights are electrically
controlled, combination landing and taxi light

assemblies which extend and retract. With

the landing gear down and the position lights
on, the lights will extend te the landing light
position. Without the weight of the aircraft
on the main gear, turning the landing-taxi
light switeh on illuminates a high intensity
beam. When the weight of the aircraft is on
the main gear and the position and landing-
taxi light switches are on, a lower intensity
beam will be illuminated and the light assem-
blies =will retract to the taxi position, The
landing-taxi light assemblies will retract
automatically when the position lights are
turned OFF or the landing gear is retracted,
The landing-taxi lighta are located in either
side of the lower fuselage inboard of the air
intakes., The position lights switch on the
right console, see Figures 1-1-7 and 1-1-8,
must be selected BRIGHT or DIM to enable
the landing-taxi lights to be turned on.

POSITION AND ROTARY BEACON LIGHTS

3 The position lights consist of a red (left)
light and a green (right) light on the outer
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section of the wings and white lights in the
vertical stabilizer and lower left and lower
right centre fuselage sections, The lights are
controlled by the position light switch, The
position light in the nose of each tip tank
matches the color of, and is connected to, its
related wing position light. The rotary beacon
{red) light is mounted in the vertical stabilizer
and is controlled by a switch on the right
console, see Figures 1-1-T and 1-1-8,

FOEMATION LIGHTS

4 The formation lights consist of two
white=frosted lights iright and left sides) in-
dividually flush mounted in the dorsalarea of
the fuselage to the rear of the cockpit, see
Figure l-1-1., The lights are controlled by
the position light switch,

INTERIOR LIGHTS

5 Interior lighting consists of individual
blue-white instrument lights, white flood-
lights, console and panel lights, and a utility
light in the cockpit, The lights operate on ac
power, and intensity is controlled by rheostat
knobs on the right console, see Figures 1-1-7
and 1-1-8. The two white instrument flood-
lights in the cockpit automatically switch to
de battery power if ac power supply fails,
but intensity control is lost. A utility light
with integral rheostat control switch and
extension cord is mounted on the right canopy
rail,

1-19-1
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SECTION 20
OXYGEN SYSTEM

GENERAL

1 The aircraft uses a liquid oxygen sys-
tem to supply breathing oxygen tothe pilot.
An oxygen regulator on the right console con-
trols the flow and pressure of the oxygenand
distributes it in the proper proportionstothe
mask, The oxygen regulator containsa pres-
sure indicator, a blinker type flow indicatar,
emergency flow lever, oxvgen diluter lever,
and a supply lever,

OXYGEN REGULATOR

2 # combination pressure breathing,
diluter demand oxygen regulator, see Figure
1-20-1, is used in conjunction with the oxygen
mask, The oxygen system is controlled by the
supply, the diluter, and the emergency levers.
Gaseous oxygen is supplied to the regulator in
the range of 65 to 110 psi. The regulator
reduces the oxygen pressure, mixes oxygen
with air in varying amounts depending on the
altitude and crewmember demand, and delivers
it through a flexible tube to the oxygen mask.
At  high cockpit altitudes (approximately
40,000 feet and above), the regulator supplies
positive pressure breathing. The crewmember
receives a visual indication of aystem operation
from the flow indicator and oxygen pressure
gauge on the oxygen regulater panel.

3 Diluter Lever, The diluter lever, see
Figure 1-20-1, has two positions, NORMAL
OXYGEN and 100% OXYGEN, With the lever
at NORMAL OXYGENM, the regulator mixes
air with oxygeninvaryingamounts, according
to altitude, and delivers it through a flexible
hose to the oxygen mask. With the lever at
100% CXYGEN, the regulator delivers 100
percent oxygen regardless of altitude,

4 Emergency Lever, Theemergency
lever, see Figure 1-20-1, hasthreeplacarded
positions, EMERGENCY, NORMAL, and
TEST MASK, The lever should remaininthe
NORMAL position at all times unless an un-
scheduled pressure increase is required,
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Moving the lever to EMERGENCY provides
continuous positive pressure of 100 percent
oxygen to the mask, Holding the lever in the
TESTMASK position provides pressure to
test masl for leaks,

WARNING

When placing the emergency lever in
EMERGENCY or TEST MASK position,
it is mandatory that the oxygen mask be
fitted to the face andnot removed, Con-
tinuous use of positive pressure with a
leaking oxygen mask or the mask re-
moved for extended time periods will
deplete the oxygen supply rapidly,

5 Supply Lever, The oxygen system sup-
ply lever, see Figure 1-20-1, placa'rded SUP-
PLY with positions ON and OFF islocated on
the right end of the regulator., Whenthe lever
is in the ON position, oxygen is permitted to
flow through the regulator; when in the OFF
position, flow is prevented,

b FPressure Gauge and Flow Indicater., A

pressure gauge and flow indicator i_bii.nlxer}l,l

see Figure 1-20-1, are located on the oxygen
regulator panel. The pressure gauge shows
gaseous oxygen pressure in psi in the supply
line, whether or not the system is in use.
The flow indicator consists of an oblong
opening on the face of the regulator panel and
shows white and black alternately during the
breathing cycle,

OXYGEN QUANTITY INDICATOR

7 An oxygen quantity indicator, see Fig-
ure 1-20-1, on the right vertical control panel
indicates the quantity of oxygen in the con-
verter and is calibrated from 0 to 5 litres,
The indicator is of the capacitance type and
accurately records the liquid oxygen supply
in the converter. The indicator depends on
ac power for its indication.

1-20-1
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OXYGEN DURATION AND CONTROLS
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Figure 1-20-1

OXYGEN LOW CAUTION LIGHT

a8 The oxygen low caution light on the
caution light panel, see Figures 1-1-7 and
1-1-8, displays OXYGEN and is powered by
the de bus, The light will come on, together
with the master cautionlight, whenthe oxygen
guantity reads 0.5 litre or less.
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SECTION 21
PHOTOGRAPHIC RECONNAISSANCE SYSTEM

GENERAL

1 The photographic reconnaissance
(recon) camera control system (Type CGS-1)
in aircraft configured as [l provides for
high-speed and low, medium, and high alti-
tude photographic ground coverage, The
camera system is especially adaptable to low
altitude oblique photography at high air-
speeds, The system consists of a self-
contained removable camera nose divided into
three tandem camera bays (forward, centre,
and aft) by camera mounting brackets. The
forward (upper) portion of the camera nose
is hinged and is fastened to the aft (lower)
portion by latches, permitting ease ofaccess
to the camera equipment during ground ser-
vicing, Three 70mm film magazine cameras
with various lens combinations provide a se-
lection of 11 eamera arrangements (arrays)
for cptimum coverage of any selected target
area, The forward camera bay is equipped
with a single camera window and canaccom-
modate one cameratoprovide forward oblique
views, The centre camera bay is equipped
with two windows and can accommodate one
camera to provide either left or right oblique
photo coverage, The aft camera bay is
equipped with four windows and can accom-
modate one or two camerastoprovide single-
oblique, oblique and vertical, or split-vertical
photo coverage, The camera nose also con-
tains a reflected light level monitor with
optical porthole type window, and defog and
cooling ducts, An incident light level monitor
is provided behind the pilot seat near the top
of the ejection seat rails, A camera control
unit, located within the forward equipment
compartment, provides correct lens iris
aperture and pulse sequencing for eachcam-
era, Within the defog and cooling ducting,
which passes through the aircraft forward
equipment compartment, arethe system mod-
ulating and overtemperature sensors which
control the air temperature within the recon
nose, The camera control panel on the left
console of the cockpit provides the contraols
for selection and operation of the cameras,
Camera-operate lights on the instrument
panel provide a display to indicate camera

operation, The recon camera-operate button
(nosewheel steering button) on the control
stick grip provides optional remote operation
of the cameras during flight when the landing
gear is up.

CAMERA

2 The 70mm sequential, pulse-operated
still picture camera, see Figure 1-21-1, in-
corporates two shutter speed settings, 1,/1500
and 1/3000 second, The camera can be
equipped with one of three available focal
length lenses: 1,75-inch (f2,8), 3.0-inch
(f2,0), and 6.0-inch (f2,8), Each lens is
equipped with an optical haze filter, A film
magazine containing 100 feet of 70mm aerial
film is attached to the camera body and is
capable of providing a total of 500 frames
(photographs). The lens iris diaphragm is
automatically positioned (f-stop) to corre-
spond to the value computed by the system
camera control unit as determined by either
the reflected or incident light level monitor
Two 50-watt dc-powered heater elements at-
tached to the camera body, controlled by ther-
mostats, are automatically operated between
the range of 0 to 20°C to permit efficient
camera operation in extreme temperature,

CAMERA CONTROL UNIT (CCU-2)

3 The camera control unit (CCU), see
Figure 1-21-1, within the forward equipment
compartment is essentially two computers
within a single unit, The aperture computer
section furnishes the iris control signal tothe
diaphragm in the camera lens unit as deter-
mined by the ground preselected light level
monitor setting for the type film rating (ASA
exposure index), and furnishes the amber
DULL indication to the camera control panel
APC (aperture control) limit light. Prese-
lection of either the reflected or incident
lipght monitors is accomplished through the
use of a switch provided on the CCU. When
night mode is selected on the camera con’ ol
panel, the camera lens unit(s) are setat wide
open and the aperture computer section will
cause the control panel APC limit light to
illurninate,

1-£1-1
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Figure 1-21-1
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4 The frame rate computer section com-
putes the bagic pulse rate for each of the
selected cameras for optimum usage of each
roll of film. Data inputs are groundspeed
and height above ground which are manually
entered in the digital readout windows on the
camera control panel, Groundset inputs
(FOA) are preselected into each channel of
the computer and are based on mathematical
formula computations for each camera posi-
tion and desired photo overlap. The computed
pulse rate is variable over a range from b
pulses-per-second (pps) to | pulse every 30
seconds, If the computed pulse rate for any
channel exceeds 6 pps, the computer will auto-
matically provide a “free run” (8 pps) mode
steady state signal as required by the asso-
ciated camera, In addition,a blue FREE RUN
indicator light withthe numeral 8 showing will
illuminate on the camera control panel,

LIGHT LEVEL MONITORS

5 The reflected light level meonitor, lo-
cated within the camera nose, and the incident
light level monitor, located behind the ejection
seat at the upper portion of the aft electronics
compartment, see Figure 1-21-1, provide a
continuous output voltage representative of
light intensity to the aperture computer for
control of the camera lens iris diaphragm.
The reflected light level monitor averages
existing light intensity and terrain reflec-
tivity. The incident light level monitor
measures proportionate light intensity of sur-
rounding or incident light rays. Eachmonitor
incorporates an adjustable iris in the front of
the light sensor calibrated to accommodatea
film exposure index number which is preset
at the time of film magazine loading.

CAMERA CONTROL (MCA-3)

[ The camera control panel on the left
console of _ equipped aircraft, see Figure
1-21-1, provides the pilot with the following
controls for camera operation: master
switch, mode select switch, camera select
switch, operation switch, frames remaining
selector controls and frames remaining indi-
cators for each camera position, velocity set
control. heipht scale factor switch and height
control. In addition, the control panelincor-
porates the APC limit light and a free run
light, The functions of each contrel are as
follows:
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(a) Master Switch. The master switch is
a three-position rotary switch withthe follow-
ing selections:

(1) QFF,

(2) MAN — Upon selection of the manual
position a camera shutter speed of 1/3000
second is selected, and powerisapplied tothe
camera motor drive field coil andthe camera
control unit computer. The pulse rate cormnpu-
tation inthe computer will utilize pilot induced
inputs of groundspeed and height above ground
(absolute altitude).

(3] 4 FPS5 — Selection of the four frames-
per-second position selects a camera shutter
speed of 1/1500 second and the power supply
is the same as for MAN position except that
the pulse rate computation is switched offand
the selected camera(s) will operate ina four-
frames-per-second free running condition.

(B) Mode Select Switch, The mode select
switch i5 a three-position rotary switch with
the following selections:

(1) DAY — The system provides sutputs to
position each lens iris in either the bright,
hazy, or dull aperture as computed by the
CcCu,

(2] OFF — The aperture computation is
automatically switched off and thelensiris of
each camera is automatically positioned in
the fully open (night) aperture.

(3) MNIGHT — The aperture computationre-
mains off and eachlensiris is positioned fully
open (night), Camera synchronization pulse
and the night illumination system (inopera-
tive)] signals are applied throughout the
system,

(c) Camera Select Switch., The camera
select switch, placarded CAMERA SELECT
controls selection of camera positions by
means of a “joystick” type switch, Placing
the joystick in the following positions will
select the appropriate camera operation,

(1) Centre — Mo camera selection,

(2) LEFT — Left
oblique)

facing camera (left

1-21-3
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(3) RIGHT — Right facing camera (right
oblique)

(4) FWD — Forward facing camera [for-
ward oblique)

(5) ALL — All camera positions,

(&) VERT PUSH (stick depressed) — Cam-
era mounted in vertical position is selected,

(d) Operation Switch, The operation switch
iz a two-position toppgle switch placarded
OPERATION, The two placarded positions
operate as follows:

(1) STICK — In this position the cameras
selected by the positions ofthe camera select
switch operate only when the recon camera
button (nosewheel steering button) onthe con-
trol stick grip is pressed, with the landing
gear in the up position,

(2) CONT = In continuous, the system will
operate selected cameras until manually
turned off (joystick centred and pulled out).

(e) Frames Remaining Reset Selectors.
The frames remaining selector controle are
grouped within the section ofthe camera con-
trol panel placarded FRAMES REMAINING,
The selector controls consist of four counter-
reset controls (one for each camera position:
LEFT, FWD, VERT, and RIGHT) which are
used in conjunction with setting the number of
frames remaining in the digital readout win-
dows for eachpositionatthe timethe cameras
are loaded with film,

(f) Frames Remaining Indicators. The
number of frarmes remaining in each camera
is indicated on a three-drum counter on the
master camera control, Camera position
contrals on the CCU (computer) determine
which of camera 1, camera 2, or camera 3
shall correspond to forward, vertical, left,
and right. When SPLIT/TRI iz selected, the
applicable counter is the VERT frames re-
maining indicator,

(g}  Velocity Set Control. The wvelocity set
control is the knurled knob below the digital
readout window placarded GS (groundspeed),
Groundspeed is entered into the system by
manually rotating the knob left (decrease);

1=21=4
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The numerical value of
groundspeed [range is 100 to 600 knots) will
appear in the window,

right (inecrease),

(h) Height Set Control. Theheight set con-
trol is the knurled knob below the digital read-
out window placarded HGT ABOVE GED
(height above ground), Absolute altitude is
entered into the system by manually rotating
the knob left (decrease); right (increase),
This control operates in conjunction with the
height scale factor switch described below,

(il Height Scale Factor Switch, The height
scale factor switch, placarded HGT SCALE,
is a three-position toggle switeh, The switch
is operated in conjunction with the height set
control described above and provides the pilot
the capability of setting height in one ofthree
ranges, The switch selections are:

(1) ¥l - Represents rangefrom 100to 1000
feet,

(2) X10 — Bepresents range from 1000 to
10,000 feet,

(3) ¥100 — Represents range from 10,000
to 100,000 feet,

- EXAMPLE -
HGT HGT ABSOLUTE
ABOVE GRD SCALE ALTITUDE
145 X1 145 Feet
145 X10 1450 Feet
145 X100 14,500 Feet
7 Cperation of the blue FREE RUN (8)

light and the amber APPC LIMIT (DULL) light
were covered in the preceding paragraphs,
To amplify the operation of the lights, the fol-
lowing applies:

(a) APC Limit Light, The word DULL will
appear when the light is illuminated, indi-
cating that the ambient light intensity has
dropped beyond the lower level ofthe dull ex-
posure range of the film, During DAY opera-
tion, the picture will not be effective, During
night operation with the camera mode set at
NIGHT, the light will illuminate; howewver,
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photoflash illumination of the target willpro-
duce effective pictures commensurate with
film rating, lens aperture, and target light
intensity,

(k) Free Bun Light, The camera free run
light with the numeral 8 is illuminated when
one or more of thethree channels inthe pulse
rate computation supplies a free running mode
signal to its associated camera,

CAMERA OPERATE LIGHTS

B Three recon camera operate lights on
the instrument panel, see Figure 1-21-1, per-
mit visual indication of camera operation
without diverting attention to the frames-
remaining counters on the camera control
panel, The three blue lights are arranged
vertically and represent camera position as
installed in the camera nose, Beneath each
light a data ecard holderis providedtoaccom-
maodate insertion of camera data at the time
the recon camerasareinstalled, The respec-
tive camera operate lights will illuminate as
each camera is operated,

CAMERA AREA COVERAGE

9 Ground coverage for each of the eleven
camera arrangements is graphically illus-
trated in Figure 1-21-2, Sheets 1 throughll,
The cameraarrangement number and position
in the recon nose compartment, and fields of
view are included in each illustration., Refer
to Figure 1-21-1 for cameralens and depres-
sion angle installations,

DEFINITIONS

10 The following definitions are listed for
convenience and interpretation:

(a) ABSOLUTE ALTITUDE — actual alti-
tude over terrain (or water).

(b) ARBAY — two or more camera grouped
together,

(el NADIR — a point on the terraindirectly
beneath the aircraft and 180 degreesdirectly
opposite the zenith,
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(d) OBLIQUE — camera axis between hor-
izon and vertical, A high eblique will include
the horizon in camera field of view, A low
oblique will not include the horizon infield of
view, Oblique views permit photo of target
without flying directly over the target,

(e) SPLIT-TRIMETROGON — actually can
be either a split verticaloratrimetrogonar-
rangement as defined below:

(1) Split Vertical — two cameras, each in-
clined slightly to the left and right of vertical
and covering a narrow band of terrain in
overlap. Covers nearly twice the area cov-
ered by a single camera,

(2) Trimetrogon — overlapping lateral cov-
erage from left to right using two oblique and
one vertical camera arrangement,

(£) PULSE-OFERATED CAMERA — A pre-
selected electrical interval impulse which
snaps the shutter (exposesfilm)andadvances
film to the next frame,

CAMERA NOSE COMPARTMENT
AIR-CONDITIONING SYSTEM

11 The camera nose compartment air-
conditioning system controlsthe temperature
within the camera nose and directs the flow
of heated air used to defogthe optical camera
windows, The defog ducts and outlets in the
camera nose are connected to the forward
fuselage ducting whenthe camera nose section
is attached to the airframe, Whenthe camera
nose section is removed from A/R econ-
figured aircraft, the forward end of the defog
ducting within the forward fuselage is capped
off, Hot airfromthe eighth stage compressor
gection of each engine is cooled by cold ram
air in a heat exchanger and mixed with by-
passed hot air, the amount of which is con-
trolled by a modulating valve, A pressure
regulating valve within the system regulates
the air pressure at approximately 20 psig,
The air then passes through a flow control
venturi and then into the defog ductsand win-
dow outlets of the camera nose, Three cam-
era windows out of a total of seven are

1-21-5
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defogged at any one time, as selected by the
particular camera arrangement when the
cameras are loaded before flight, A mini-
mum of three nozzles are opened evenifonly
one carmera is installed in order to prevent
overpressurization within the ducting. An
additional duct along the top centreline ofthe
nose carries a portion of the cabindischarge
air intothe forward portionofthe camera nose
compartment, An air temperature sensor
probe and an air temperature limiter probe
are located on the aft bulkhead of the camera
nose compartment, The temperature sensor
controls the position of the modulating valve
and thus adjusts the defog air temperatureto

1-21-6&
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control the mixedair temperature inthe nose,
The temperature limiter senses compartment
overtemperature and shuts off the defog air
when the temperature exceeds 110°F, Com-
partment cooling is provided by the cabin
discharge air, whichis on continuously, Com-
partment temperature is maintained between
50° and 90°F, except for occasional transients
to 120°F on an extremely hot day during low
level photo missions, System operation is
entirely automatic when the two-position
camera defog switch on the cockpit right ver-
tical control panel is placed in the CAMERA
DEFOG position, see Figure l=21=3,

Revised 11 Jul 69
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SECTION 22
MISCELLANEOUS EQUIPMENT

REAR VIEW MIRRORS MAFP CASE
1 Two adjustable side-mounted rear a A map case is provided on the right
vision mirrors are installed on the cockpit console panel, see Fipures 1-1-T7 and 1-1-8.
windshield frame, see Figures 1-1-3 and
1=1=4; STOWAGE BOX

3 A stowapge box for storage of ground

safety pins is prowided on the left console
panel of @, see Figure 1-1-7, A stowage
box is not provided on
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Part 2, Section 1

PART 2
HANDLING

SECTION 1
NORMAL PROCEDURES

BEFORE EXTERIOR INSPECTION

1 Before starting the exteriorinspection,
perform the following:

Check Form CF3I3T for aircraft status,

{a)

(b) Check external power off,

(c) Unlock and open canopy.

2 Perform the following cockpit checks:
(a) Battery Switeh - OFF,

(b} Seat and Canopy Safety Pins - Installed,
le) Landing Gear Lever - LG DOWN,

(d) Armament Switches - OFF and SAFE,

le) EXT. STORES JETTISON Handle - In;
Safety Fin - Installed,

{£) Reference Publications - Check,
EXTERIOR INSPECTION
3 See Fipure 2-1-1,
AFTER ENTERING AIRCRAFT
4 After entering aircraft, proceed as
follows:

I WARNING l

If any safety wire is broken, do not fly
aircraft until cleared by maintenance
personnel,

Retractable Step - Stowed.

|{ai

Revised 11 Jul 69

A/R (b)

(b) Lap Belt, Shoulder Harness and Per-
sonal Equipment - Fasten,

NOTE

Refer to Figure 2-1-2, Sheets 1 and 2,
for proper strap-in procedure,

LEFT CONSOLE

L] Check left console as follows:

(a) Circuit Breakers - In. l
Master Carnera Contrel Switch - OFF,

(c) Pitch and Yaw Damper Switches - OFF,

(d) Rudder Trim Knob - Centred,

(&) Wing Flap Lever - UP,

(£) Throttles - OFF,

(g) Speed Brake Switch - Off (centred). I

(h) Mose Strut Switeh - RETRACT,

(j) Engine Doors Switch - CLOSED,

(k) Aerial Refuel Light Switeh - OFF,

{m) Antenna Switch - As Desired,

(n) Emergency UHF Controls - As

Required,

LEFT VERTICAL CONTROL FPANEL

] Check left vertical control panel as
follows:
(a) Fuel Shutoff Switches - LEFT, RIGHT

(Guarded Fosition).
(b) Voice Recorder Switch - OFF,

2-1-1
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EXTERIOR INSPECTION

DURING THE EXTERIOR INSFECTION, THE AIRCRAFT SHOULD BE CHECKED FOR GENERAL
CONDITION, WHEELS CHOCKED, ACCESS DODRS AND FILLER CAPS SECURED, GROUND
SAFETY GUARDS AND COVERS REMOVED, AND FOR HYDRAULIC, OIL, AND FUEL LEAKS,
AS WELL AS FOR THE FOLLOWING SPECIFIC ITEMS:

TAIL SECTION

1 EMPENMNAGE — CONDITION.

2 TAILPIPES — DENTS, CRACKS, FUEL.

3 DRAG CHUTE COMPARTMENT DOOR — SECUIRED.

RIGHT AFT SECTION
1 EMGIMNE DOOR — COMDITION,
2  HYDRALULIC FLUID — CHECK LEVEL.
3 UNDERSIDE OF FUSELAGE — COMDITION,
4  ARRESTING HOOK — STOWED;

SAFETY PIMN = REMOVED,

LEFT AFT SECTION

1 HYDRAULIC FLUID— CHECK LEVEL.
2  ENGIME DOOR = COMNDITION .

LEFT CENTRE SECTION

1 WING — CONDITION,
2 TIP TANK — CHECK (FULL OR EMPTY).
3 EXTERMAL STORES — SECURED

AND COMDITION,

RIGHT CENTRE SECTION

| SPEED BRAKE WELL — CONDITION, ﬂ_- 4 TIRE — CONDITION.

2 WHEEL WELL — CONDITION., ' & STRUT = EXTEMSION,

3 GEAR DOOR SWITCH — NORMAL, ¥ & SRARAATETY PN = REMOVED:

4  GEAR SAFETY PIN — REMOVED, 7 WHEEL WELL — COMDITION,

5 STRUT — EXTENSION. B SPEED BRAKE WELL — COMDITION,
6 TIRE — COMNDITION,

7 WING — CONDITION, WALK-AROUND

8 EXTERMAL STORES — SECURED & CONDITION.

?  TIP TANK — CHECK (FULL OR EMPTY). ATTHIS POINT

CHECK WINGTIP FUEL TAME QUANTITY
IMDICATORS - TWO INDICATORS ON EACH

TIP TAMK SHOW THE WORD FULL WHEN LEFT FORWARD SECTION

|

TAMEK COMPLETELY FILLED . WINGTIP 1 IMLET DUCT — CLEAR, CONDITION.

AMKS MUST BE COMPLETELY FILLED OR 2 CABIN PRESSURIZATIOM STATIC PORT — CLEAR.
DRAINED BEFORE FLIGHT. IF ANY STORES 3 AMNGLE-OF-ATTACK PROBE = COMDITION,
ARE CARRIED OM THE INBOARD PYLONS, 4  WHEEL WELL — COMDITION,

THE WINGTIP TANKS MUST BE FULL, 5 GEAR SAFETY PIN — REMOVED,
& STRUT — EXTEMSIOMN,
7 TIRE — COMDITION,
RIGHT FORWARD SECTION &  RECOM CAMERA MOSE — SECURED AMD

1 AIR REFUELING PROBE (IF IMSTALLED) —
COMDITION,

2 CABIM PRESSURIZATION STATIC PORT — CLEAR,

3 IMLET DUCT = CLEAR, CONDITION,

COMDITION (WHEN COMNFIGURED),
FITOT TUBE AMND STATIC PORTS — CLEAF,

Floze

FYLOMN AMD STORE SAFETY PIMS,
WHEM IMNSTALLED, SHOULD BE
REMOVED IM ARMIMG AREA,

205A-1-13A

F'igure e=1=1
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() Landing and Taxi Light Switch - OFF,

Landing Gear Alternate Release

d)
Handle - In.

() AIM-9B Volume Control (Inoperative).

(£) Armament Controls and Switches - OFF
and SAFE,

(g) External Stores Jettison T-Handle - In;
Safety Pin - Installed.

INSTRUMENT PANEL
7 Check instrument panel as follows:
Landing Gear Lever - LG DOWN,
Il:b:l Drag Chute Handle - In.
[e) Airspeed-Mach Indicator - Adjust,
(d) Clock - Set,
Check

(e) Vertical Indicator -

Meedle at 0.

Velocity

(f) Altimeter - Set.
(g) *Accelerometer - Set,
RIGHT VERTICAL CONTROL PANEL

8 Check right vertical control panel as
follows:

(a) Cabin Pressurization Switeh - CABIN
PRESS (Guarded Position),

(b) Canopy Defog - OFF,
(c) Cabin Temp Switeh - AUTO,

(d) Cabin Temp Control Knob - As
Required,

(e) Camera Defog Switch - OFF,
(f) Pitot Anti=Ice Switch - OFF,
(g) Engine Anti-Ice Switch - OFF,

(h) Duct Anti-Ice Switch - OFF,

Feviged 11 Jul 69
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(i) Windshield Anti-Ice Switch - OFF,
(k) External Fuel Switches - OFF,
(m) Boost Pump Switches - LEFT, RIGHT,

(n) Crossfeed Switch - OFF,

(p) Aerial Refuel Switch - OFF,

(q) Canopy Jettison T-Handle - In; Safety
Fin - Installed,

(r) Battery Switch - ON.

(8] Generator Switches - ON,

(t) Oxygen - 2 Litres Minimum, refer to
Paragraph 9(e), following.

(ua) External Power = Connect (if

NECEesBATY).
(v) Seat (if ac Power on) - Adjust.
RIGHT CONSOLE

9 Check right conscle as follows:

NORMAL OXYGEN, ON,

(b) Oxygen System and Pressure Gauge -
Check (65 - 110 psi),

(a) Oxygen Regulator Controls - NORMAL, I

(c) IFF/SIF - OFF,

(d) Gyro Controller controls, position as
follows:
(1) Fast Align Selector - MAG,

(2) VarfGriv - Local Grivation,

(3) Latitude - Local Latitude,

(4) Grid/True Selector Switch - GRID
Position,

le) Fuel and Oxygen Check Switch - GAGE
TEST and QTY CHECK (gauges zero if ac power
connected; quantity registers if battery power
only available).

(ed) LF{&DF Controls - OFF.

(£) Cockpit Lighting Controls - As Desired.
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STRAP-IN PROCEDURE

FAILURE TO ATTACH STRAPS IM PROPER
SECHUEMCE MAY PREVENT SEPARATION
FROM EJECTION SEAT AFTER EJECTION.

SURVIVAL KIT TO LOWER € survivaL kit TO LOWER
RIGHT PARACHUTE LEFT PARACHUTE
HARMESS — ATTACH, HARMESS — ATTACH.

ﬂsuwwm KIT LANYARD — ATTACH
TC PARACHUTE HARNESS OR LIFE
JACKET [IF WORN).

PARACHUTE ARMING
CABLE KEY — ROUTE
UMDER SHOULDER
HARMESS 5TRAPS AMD
IMSERT IMNTO KEY SLOT
OF RIGHT LAP BELT.

€ Lerr anD RiGHT
SHOULDER HARMESS STRAP
LOOPS — FASTEN ON
LAP BELT,

SURVIVAL KIT WEB
STRAPS = TIGHTEM.

€ e e -miGHTEN,

o LAP BELT — FASTEN,

Hote

PRESS LAF BELT FITTINGS
TOGETHER UNTIL CLICK
15 HEARD.

9 SHOULDER HARMNESS —
ADJUST UNTIL YOKE
TOUCHES BACK OF NECK.

CF-5AD 1-38(1)A

Fipure £-1-2 (Sheet 1 of £)

2=1-4
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OXYGEM HOSE — ATTACH TO
LAP BELT DOT FASTEMER.

@ WITH HELMET ON, COMMECT
(TYPE MC=-3A COMMNECTOR)
MASK OXYGEN HOSE TO
SEAT OXYGEM HOSE,

MIEE
CORD —
COMMECT.

OXYGEN MASK RETAIMING HOSE STRAF — COMMNECT
1O PARACHUTE HARMESS SMAP FASTEMER,

HELMET CHIM
STRAP — FASTEM.

Figure 2=1=-2 (Sheet 2 of 2)

il

BAILOUT BOTTLE
QXY GEN HOSE-
ROUTE UNDER

RIGHT SHOULDER
HARMESS STRAP

ANMD CONMECT TO
MC=-34 COMMECTOR,

@ OXYGEN MASK — ADJUST
TO FIT FACE,

CF-5AD 1-3&(2)8
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(g) Warning Test Switch - TEST.

(h) Position (exterior)

Required,

Lights -

) Rotating Beacon - BEACON.

(k) Circuit Breakers - In,

PEDESTAL

GA Check the pedestal as follows:

(a) UHF and TACAN Radios - OFF.
Gunsight Control Switch - OFF,
Rudder Pedal Adjustment - As required.

Circuit Breakers - In,
BEFORE STARTING ENGINES

10 Before starting engines, make sure that
danger areas shown in Figure 2-1-3 are
clear of personnel, aircraft, and vehicles,
Refer to Part 4, Section 1, for starting ex-
haust gas temperature limits,

STARTING ENGINES
LEFT ENGINE

11 Start left engine first using the follow-
ing procedure:

(a) External Air - Apply,
(h) At 12% RPM, Start Button - Press,

le) Throttle - Advance to IDLE,

If ignition does not occur before fuel
flow reaches 360 pounds per hour,
retard throttle to OFF. When all fuel
and vapours have been purged fromthe
engine, signal ground crew to turn off
airflow, Wait at least 2 minutes to
permit fuel to drain before attempting
another start.

(d) Check that EGT, engine RFM and oil
pressure are within idle operating limits.

2-1-6
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If EGT indication reaches 850°C, abort I
Btart to preclude exceeding transient
téemperature limits,

RIGHT ENGINE

12 Start right engine, using same proce-
dure used for left engine start, and continue
with following procedure:

la) All External Power - Disconnect,
CROSSBLEED START

13 To start the right engine using the
crossbleed start system, use the following

procedure:

a) Throttle (Left Engine) - Advance to
B5% to S0% RPM,

(k)  Right Start Button - Press,

le) Throttle I:Righ'l Engine) - Advance to
IDLE at 12% RPM,

(d) Engine Instruments - Check,
le) Throttle (Left Engine] - Retard to

IDLE after right engine reaches idle REM,

BEFORE TAXIING
14 Check the following before taxiing:
(a) Battery Switch - Check ON.

(b) Circuit Breakers - Check,

] Damper Switches - PITCH, YAW (On
Positions),

lcA) Move both damper switches OFF and

back to on, Check that no horizontal stabilizer
or rudder movement occurs,

(d) Piteh Cuteff Switch, check as follows:
(1) Pitch Cutoff Switch - Actuate.

(2) Pitch Damper Switch - Moves to OFF,

(3} Pitch Damper Switch - PITCH; Check
that horizontal stabilizer does notmove.

Feviged 11 Jul 69
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DANGER AREAS

-

Part 2, Section 1

]
£ 4

EXHAUST TIMPERATURE PO0°F
EXRHAUST WELOCITY

MAK IMUM POWER

|=12Ft B—|

| EXHAUST TEMPERATURE aAT5°F
TAXI (IDLE) 1135°C)
i EXHAUST WELOLITY 85 MPH

230°F 150°F

[3V6*C) (nzn-ck 166°C)
260 MPH 33 MPH
175"F
180°C)
20

Figure 2-1-3

(4] If horizontal stabilizer moved, Pitch
Damper Switch - OFF.
(e) Speed Brake - In (switchforward).

(1) Check that horizontal stabilizer
trailing edge moves upas speed brake movesin.

(1) Wing Flap Lever - FULL,

(1) Check for trailing-edge movement of
horizontal stabilizer as flaps are actuated.
Trailing edge moves down as flaps extend,
Verify horizontal stabilizer position with
ground crew,

(z)  Attitude Indicater - Chack,

(h) Standby Attitude Indicator - Cage and
Uncage,
() ICP-7 - Check Mode (As Desired),

Revised 11 Jul 69
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(k) Horizontal Situation Indicator - Check,

(m) Altimeter - BEeset,

(n) Radios and Navigational Aids - Switch

On and Check as Required,

(pl  External Fuel - As Required,

(q) Generatoer Transfer - Check as

follows:

(1) Position left generator switch to OFF
and observe that the OFF flag is not visible
on either EGT indicator. Return switch to
ON position and repeat procedure for right
generator.

ir) Oxygen Regulator - Check,

(s} IFF/SIF - STBY,

(t) Flight Controls - Check,
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() Hydraulie Pressure Indicators - Check,
NOTE

With normal flight control rmovement,
hydraulic pressure should mnot drop
below 1500 psi.

(w) Flight Trim Butten - Check asfollows:

(1) Actuate trim button forward and allow
stick to travel slightly, then freeze stick and
allow stick pressure to build up. Held trim
button with stick frozen until stick pressure
ceases to increase., Actuate trim button aft
and make same check,

{w) Horizontal Stabilizer Trim - Set as
follows:

Fo MAC INCREMENT

Aft of 20
17 to 20
12to 17
Fwd of 12

(x) Ajleron Trim - Check Neutral Position
as follows:

(1) With control stick centered, check for
neutral aileron position by wvisually sighting
trailing edge of ailerons flush with trailing
edge of wings.,

(y) Seat, Stores Jettison, and Canopy Safety
Fins - Remove and Stow.

(z) Wheel Brakes - Apply Heavy Pressure,
NOTE

Heavy pressure application to both
brake pedals will set automatic brake
adjusters and maintain minimum pedal
travel for proper braking efficiency,

{aa) Wheel Chocks - Removed,

TAXIING

15 Perform the following during taxi
operation:

EOQ 05-205A-1

WARNING

If carbon monoxide contamination is
suspected during ground operation, use
100% oxygen,

Simultaneous use of wheel brakes and
nosewheel steering to effect turns re-
sults in excessive nosewheeltire wear,

MNosewheel tires are severely damaped
when maximum deflection turns are
attempted at speeds above 10 knots,

NOTE

Avoid dragging wheel brakes whiletaxi-
ing and use minimum braking forturn-
ing aircraft.

Considerable nosewheel steering delay
response during large steering ma-
noeuvres will be experienced while
taxiing at heavy gross weights withnose
strut extended.

(a) Wheel Brakes - Release,

(b) Nosewheel Steering - Engage as fol-
lows:

(1) As aircraft moves from parked posi-
tion, press and hold nosewheel steering button
on control stick grip and initiate desired
turn by applying rudder. Aircraft may be
taxied without the use of nosewhesl steering,

le) Flight Instruments - Check,

(d) TACAN - Check,
BEFORE TAKEQOFF

lé& Perform the following cheecks imme-
diately before takeoff:
H - Hoed (Canopy) Closed and Locked,
Light Out,

Harness - Tight and Locked,
Hydraulics - Check,

Revised 11 Jul 69
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T - Trims - Set.
Temperature and
Pressures - Check,
F - Fuel Boost
Fumps - On,
Crossfeed - OFF,
Quantity - Check,
Flaps - Full and check
indicator,
5 - Speed Brakes - In.
o - Oxygen
Quantity - Check.
Blinker - Check.
Regulator - Check.
Controls
5 - Battery Switch - O,
Fitch and Yaw
Dampers - On.
Nose Strut = EXTEND.
Engine Door - OFEN and check
indicator.
A /R Camera Defog - On.
FPitot Heat - On,
Engine Anti-ice - As Reguired.
Duct Anti-ice - As Required.
Windshield
Anti-ice - As Required.
IFF/5IF - As Required,
W - Warning and
Caution Lights - Out.
Seat, Canopy and
Stores Jettison - Removed
Safety Pins and Stowed,
TAKEOFF
17 Normal Takeoff procedure is as
follows:
NOTE
The following Takeoff procedures will
prcvide the results shown inthe Takeoff
charts in Part 4, Section 3,
(a) Wheel Brakes - Apply,
(b} Throttles - MIL,

MNOTE

Fuel flow is increased 200 to 300 pph/
eng with engine doors open,

Revised 11 Jul &9
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(d)

(e)
(f)

(1)

Part 2, Section 1
Engine Instruments - Check,

Mosewheel Steering - As Required,

e

= 2]

=)

et

Do not exceed 65 knots with nosewhee]
steering enpgaged, except when required
for control in emergency situations,

If nosewheel shimmy is encountered be-
fore reaching 65knots, disengagenose-
wheel steering,

Wheel Brakes - Releage.

Throttles - MAX as follows:
from MIL te MAX

Advanee throttles

AB without pausing at any intermediate AB
power setting. Monitor EGT,nozzle position,

and

RPM as throttles are advanced to MAX

AB, After engine operation has stabilized in
MAX AB, intermediate AB power may be
selected,

(z)

WARNING

If MIL power is used for takeoff,
ground roll and total takeoff distance
will be greatly increased,

NOTE

Unless operational requirements die-
tate, MAX power will be used for all
takeoffs,

Aft Stick Pressure - Apply.
NOTE

Aft stick pressure should be initiated
approximately 5 knots below computed
takeoff speed, Nosewheel liftoff will not
occur immediatelyafter aft stick mowve-
ment but requiresa shorttimeinterval,
depending on the gros s weight and CG
position of the aircraft. The heavier
the aircraft and the further forwardthe
CG position, the longer will bethetime
interval required for nosewheel liftoff,




Part 2, Section 1

If aft stick movement is initiatedtoo
early, the resultant increaseddrag will
reduce acceleration before rotation
speed is reached and will lengthen the
takeoff distance, Refer to Part 4, Sec-
tion 3, for takeoff speeds,

CROSSWIND TAKEOFF

18 In addition to the procedures used in a
normal takeoff, be prepared te counteract
aircraft drift at liftoff by crabbing into the
wind,

AFTER TAKEOFF - CLIMB
19 Use the following procedures:

(a) Gear - LG UF, when definitely airborne,
Check red light in lever extinguishes,

(b) Flaps - UP, whenpositive rate of ascent
is established, Check indicator,

(e} Throttles - As Desired, as recom-
mended climb speed is reached,

(d) Engine Door Position Indicator -
Check CLOSE,

NOTE

If indicator indicates OFEN after ac-
celerating through 245 to 265 KIAS,
manually position Engine Doors Switch
te CLOSED and check indicator for
CLOSE indication,

External Fuel - As Required,

Oxygen - Check Flow.

IFF/SIF - As Required.

Cockpit Pressurization - Check,

Canopy Defog - As Required.

Damper Switches - Check,

EQ 05-205A-1

NOTE

If pitch damper switch has becomedis-
engaged, do not reengage below 5000
feet. Befer to Part 4, Section 1, for
engagement and disengagement limits,

Altimeter - Set,

CRUISE

20 For cruise control dataatvarious ETOSS
weights, refer to Part 4, Sections 5and 6, and
for cruiseflight characteristics, referto Part
2, Section 5,

FUEL BALANCING

21 Perform fuel balanc ing as follows:
fa) Fuel Quantity Indicators - Check:

(1} Position Fuel and Oxygen Check switch
at GAGE TEST and check that fuel quantity
indicator pointers rmove counterclockwise,
(b) Crossfeed Switch - CROS5FEED,

(c) Boost Fump (on side of lower fuel
quantity) - OFF.,

(d)

Boost Pump - On (when fuel quantities
balanced),

(&) Crossfeed Switch - OFF,

{""‘"-"\r‘h-\--r"-'h.‘-.-.'

f CAUTION ¥

L i

et
Pilot must remember toturn crossfeed
switch off after fuel balancing operation
to prevent unbalancing toward other in-
ternal system,

DESCENT

22 FPerform the following, either before or
during descent:

ia) Canopy Defog - As Required,

Revised 11 Jul 69




EO 05-2054A-1

NOTE

Canopy and windshield defogging shou'd
be initiated before descent from altitude
in sufficient time to allow heating of
transparent surfaces, Failure to do so
will result in fogping of these surfaces
at lower altitudes.

(b) Duct, Windshield, Engine, and Pitot
Anti-lce - As Required.

NOTE
Anti-ice heat should be applied for de-

scent into known or suspected icing
conditions,

(e) Oxygen CQuantity and Pressure - Check,
l{d} Oxygen - Check Flow and Contrels,
(e) Altimeter - Set,

BEFORE LANDING

23 Perform the following before landing
checks:

(a) Crossfeed - Discontinue,
(o) Hydraulic Systems - Check Fressure.

() Gear - LG DOWN, Check three green
lights.

14) Flaps - FULL, Check indicator.

(e) Engine Doors - OPEN. Checkindicator.

LANDING

4 The landing procedures shownin Figure
2-1-3 and the following discussions will pro-
duce the results shown in the Landing Charts
in Part 4, Section 8,

NORMAL LANDING

25 The recommended normal landing pat-
tern procedures are shown in Figure 2-1-4,
For 2 normal landing, maintain precise air-
speed control throughout the final approach

Revised 11 Jul 69
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and touchdown, If runway length and condi-
tione permit, aerodynamic braking may be
used to conserve brakesandtires, Toaccom=-
plish aerodynamic braking, the landing atti-
tude angle, after touchdown, should be in-
creased until the nose is level with the
horizomn. The stick position should be moved
aft gradually until full back stick is obtained,
If drag chute is to be used, lower the nose-
wheel to the runway before deploying the
chute, Counteract aircraft yawing with rud-
der, nosewheel steering (below 65 KIAS), and
wheel braking as necessary, RefertoPartd,
Section 1, for landing pear sink rate limita-
tions and to FPart 4, Section 8, for landing air-
speeds and distances, The landing distances
presented in the appendix are based on a 3-
degree approach slope, lowering the nose-
wheel to the runway immediately after touch-
down, and use of heavy braking. More precise
longitudinal contreol for landing is obtained
when trim is set forward of full aft trim,

MINIMUM RUN LANDING

26 To accomplish a minimum run landing
(shortest obtainable stopping distance), main-
tain normal final approach and touchdown
speeds for existing aircraft gross weightand
CG condition, After touchdown, if a cross-
wind is not a factor, lower nosewheel imme-
diately and deploy drag chute, Apply maxi-
mum wheel braking without skidding tires,
If a crosswind is a factor, maintain a nose-
high attitude to obtainmaximumaerodynamic
braking until speed is decreased, then lower
nosewheel and deploy drag chute. Apply
maximum wheel braking, using nosewheel
steering for directional control. Landing
distances shown in Part 4, Section B, are
based on the use of the above procedures,

HEAVY -WEIGHT LANDING

27 When making a heavy-weightlanding,
proper techmigque in the application of power
and flight econtrols is essential, Final ap-
proach and touchdown speeds must be in-
creased accordingly. The pilot should obtain
from the appendix the recommended final
approach and touchdown speeds for the maxi-
mum gross weight landing anticipated before
each flight, Hawving determinedthese speeds,
a normal traffic pattern should be flown.

2-1-11
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LANDING PATTERN (TYPICAL) Tote

@ REFER TO LANDING CHARTS
LANDING GROSS WEIGHT OF 10, 500 POUNDS SECTION 8, FOR PRDPEH:E‘PPII!MEE:F:JD
g FLAPS — LE GROSS WEIGHTS.

TOUCHDOWM SPEEDS FOR VARIOUS
@ [NCREASE FINAL APPROACH AND TOUCH-
DOWM SPEEDS BY HALF THE WIND GUST
LEVEL BREAK FACTOR.

SRR : : : e :‘_-’HTEH TRAFFIC PATTERN AT
LI SRR e -~ - 300 KIAS APPROXIMATELY
- e L, 13 MILES FROM APPROACH END &

v N j RIEEIERL "SRR P,

FeiE LANDING GEAR — DOWN : s .
b : - R 10F RUNWAY 1500 FEET ABOVE®
ol - et AT 240 KIAS MAXIMLUM il PR R TS = o e
ok sl S O LFIELD ELEVATION.
k
¥
P
;l:_'..
e Sl LOWER NOSEWHEEL AND -
\CHECK GEAR INDICATOR E?’R'-EDJUFR“&;S} CHUTE
“:LIGHTS — GREEN (3) !
MAINTAIN ALTITUDE \\ \}%\ - TOUCHDOWN
o
.!! 1
e ~FLAPS — FULL e
B e e A . ENGINE DOORS — OPEN 4k -
: ; SPEED BRAKE — AS DESIRED
._,.r r'-.-“"f" ﬂ. .-{

T e

g

'_ 1FINAL TURN
\ 175 KIAS

g,

AIRSPEEDS GIVEMN ARE APPLICABLE TO CLEAM g E TR

AIRCRAFT AT 10,500 POUNDS GROSS WEIGHT, - e e
WHICH CORRESPOMDS TO APPROXIMATELY L R 2 Eithe (i
400 POUNDS OF FUEL REMAINING. e e L S T P

Figure 2-1-4

2-1-12




EO 05-205A-1

Care should be taken to control the rate of
sink to touchdown, using powerasnecessary.
Full stall landings at any gross weight are
not recommended,

CROSEWIND LANDING

28 The procedure for landing in a cross-
wind is the same as for normal landings
except for drift correction, On final ap-
proach, counteract drift by crabbing into the
wind, maintaining flight path alignment with
the runway. The crabshould be held until
touchdown., Incroesswinds above | 5knots,
touchdown should be planned for the upwind
side of the runway. The wings must be level
at touchdown, After touchdown, maintain
directional control of the aircraft with the
rudder, Do not increase the landing attitude
angle at a rate which will cause the aircraft
to become airborne and drift across the run-
way, Drift will create a high probability of
tire damage, Do not lower the nose imme-
diately after touchdown, as this will produce
a compression of the downwind strut causing
the aircraft to weathervane into the wind, If
use of drag chute is required, lowerthe nose-
wheel to the runway before deploying the chute
and be prepared to counteract weathervaning
tendency with nosewheel steering and wheel

braking, Ifdirectional control cannot be
maintained, jettison the drag chute
immediately,

WET OR SLIPPERY RUNWAY LANDING

29 When landing on a wet or slippery run-
way, normal landing procedures should be
used. Since landing ground roll distances
are significantly increased on a wet or slip-
pery runway, the landing pattern should be
planned so that touchdown is well within the
first third of the runway, If a crosswind is
not a factor, lower the nosewheel to the run-
way immediately after touchdown and deploy
drag chute, maintaining directional control
with rudder and brake as necessary. Should
a crogswind be a factor, holdthenoseas high
as possible after touchdown without becoming
airborne to obtain maximurmn aerodynamic
braking, and hold this attitude until speed is
reduced, After nosewheel is lowered, brakes
should be applied cautiously. Awvoid locking
the brakes,Hydroplaningand/ortire skidding

Part 2, Section 1

on a wet or icy runway will increase stopping
distance and caneasily resultinlossofdirec-
tional control. Every effort should be made
to remain in the center of the runway should
barrier engagement become necessary, Taxi
with caution asnosewheel steering can be rel-
atively ineffective under wet or slippery run-
way conditions, See Figure 4-8-4 for the
runway condition reading.

TOUCH-AND-GO LANDING

30 To make touch-and-go landing, use the
procedures for normal landing followed by a
normal go-around.

USE OF WHEEL BRAKES

3l To prevent skidding the tires, extreme
care must be exercised when applying wheel
brakes immediately after touchdown, at high
landing speeds and/or heavy gross weights,
or whenever there is considerable lift on the
wing, Heavy brake pressure will lock the
wheels more esasily immediately after touch-
dow than when the same pressure isapplied
after the full weight of the aircraft is on the
tires. A wheel locked in this manner imme-
diately after touchdown will not become un-
locked as aircraft load increases as long as
brake pressure is maintained,

32 If maximum braking is required, de-
crease lift as much as possible by lowering
the nosewheel to the runway and raising flaps
before applying wheel brakes, This will im-
prove braking action by increasing the load
on the tires and thus increase the frictional
force between tires and runway,

33 If excessive use of wheelbrakesduring
taxi and landing operation results in brake
overheating, or at the firstindication of
brake malfunction, stop the aircraft on taxi-
way in a suitable location, The aircraft
should not be taxied into a erowded parking
area, Owverheated wheels and brakes must be
cooled before the aircraft is towed ortaxied,
In extreme overheat cases, heat buildup can
cause the wheel and tire tofail with explosive
force or to burn if proper cooling does not
occur, Taxiing at low speed to obtain air-
cooling of overheated brakes will not reduce
temperatures adequately and can even cause
additional heat buildup.
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34 Use the following chart as a guide for
action required regarding care of wheel
brakes in the event of an aborted takeoff,
heavyweight landing, drag chute deployment,
nondeployment, or failure at variousaircraft
gross weights, or excessive use of wheel
brakes,

NOTE

The data in the following table is based
on commencing brake application at
stall speed or maximum refusal speed
for weights noted, Drag chute is
assumed deployed at 165 KIAS,

ACFT Drag
Gross Weight Chute

Action
Hequired

Up to 15,000 Ib No
Up to 18,000 b Yes

Mone; follow
recommended
flight interval for
braking in Part 4,
Section 1.

15,000 to 18,000 Ib HNo
Above 18,000 1B Yes
Above 18,000 1b Ne

Taxi clear of
congested area,
let brokea soal,
inspect tires and
brakes, and make
appropriate entry
in Form CF 337.

GO-ARQUND

35 The decision to go around should be
made as soon as possible, Use the following
procedures:

(a) Throttles - MIL (MAX if necessary).

(b) Speed Brake - In (switch forward),

{e) Gear - LG UF, when positive rate of

climb is established,

(d) Flaps - As Required.

36 A short, closed pattern go-around at
12,000 pounds gross weight with tiptanks and
five pylons, using two engines and military
thrust for climb, requires 220 pounds of fuel,
Fuel consumption increases approximately
18 pounds for every 1000-pound increase in
gross weight above 12,000 pounds,

2-1=-14
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AFTER LANDING - CLEAR OF RUNWAY

37 The after landing - clear of runway
procedures are as follows:

{a) Drag Chute - Jettison, if deployed.

Do not allow the chute to collapse as
the risers will be burned while resting
on the hot tail section,

NOTE

Do not attempt to taxi with the drag
chute deployed,

(b} Cabin Altimeter - Check,

NOTE

If altimeter reading is below field ele-
vation, peosition cabin pressurization
switch to RAM DUMP before opening

CANOPY.
(c) Flaps - UP (barber pole indication).

(d) Engine Dgors - CLOSED, Check
indicator.

ie) Speed Brake - Out. Return switeh to
centre,

(f) Cabin Temp - 100° (Full Hot) If
FRequired.

(g) Duct, Windshield, Engine, and Pitot
Anti-Ice - OFF,

(h) Canopy Defog - OFF,
Camera Defog - OFF,

(k) IFF/SIF - OFF.

ENGINE SHUTDOWN

38 Shut down the engines as follows:

(a) Wheel Brakes - Hold until wheel chocks
in place,
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(b]
and

(d) Battery and Generator Switches - OFF.

(e) Oy

Revised 11
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d Swrit

b

Lever = OFF,
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ches (except battery BEFORE LEAVING AIRCRAFT

- switches) - OFF,

39 Before leaving theaircraft, performthe
following:

(a) Seat, Stores Jettison, and Canopy Safety
Pins - Installed.

(R
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- SECTION 2
ENGINE SYSTEM OPERATION

COMPRESSOR STALL

1 A compressor stall is an aerodynamic
interruption of airflow through the compres-
sor. Factors which can increase the stall
sensitivity of an engine are foreign object
damage, high angles of attack at lowairspeeds
and high altitudes, abrupt vawimpulses at low
airspeeds (below 150 KIAS), temperaturedis-
tortion, and ice formationontheaircraftinlet
ducts or engine inlet guide vanes, Compres-
sor stalls can also be caused by component
malfunctions, engine rigging out-of-limits,
throttle bursts to military or maximum AB
power at high altitude and low airspeed, and
hot gas ingestion, The types of stalls which
may occur are discussed below,

TAKEOFF ANDLOWALTITUDE —HIGH ATR -
SPEED COMFPRESSOR STALL

2 Compressor stall may oeceur ontakeoff
with AB initiation, or at low altitude and very
high airspeed when in military or AB opera-
tion, The stall is recognized by a “pop” or
“*bang” followed by anaudible “buzzing” sound
and wvibration, accompanied by a rapid RPM
drop and high EGT, The stall should be
cleared as soon as possible toprevent engine
damage by overtemperature, Thistype of
compressor stall can normally be recovered
by a rapid throttle reduction to IDLE, and
flameout usually does not occur.

HIGH ALTITUDE-LOW AIRSPEED COM-
FPRESSOR STALL

3 Compressor stall at high altitude and
low airspeed typically occurs during throttle
bursts to military or AB power, The stall is
recognized by an audible “chug” or “pop,” ac-
companied by rapidly unwinding EPMand de-
creasing EGT, Flameout may result from
this type of stall, A rapid throttle reduction
to IDLE and immediate actuation of the en-
gine start button will often recoverthe engine
and prevent flameout,

Reviged 11 Jul 69

FLAMEOUT

4 Engine flameout may occur as a result
of certain engine component malfunctions;
engine compressor stall, fuel starvation, fuel
contamination (water), fuel icing, engine inlet
guide vane icing, and from unusual aireraft
attitudes outside the aireraft flight envelope,
Improper recovery from an unusual aircraft
attitude such as a high-attitude stall (Part 2,
Section 5) can produce an abrupt yaw at low
airspeed resulting in éngine compréssor stall
and flameout,

VARIABLE INLET GUIDE VANES

5 Variable inlet guide wvanes and bleed
valves have been incorporated in the engine
to reduece the possibility of a compressar
stall throughout the operating range of the
engine, The system operates automatically
as a function of engine RPM and inlet
temperature,

Ty HEATER SYSTEM

6 A TZ heater system is provided forthe

inlet temperature sensor system on eachen-
gine, Eighth-stape compressor bleed air is
directed on the sensor to improve response
rate of the engine inlet guide vane and bleed
valve systems during periods of rapid in-
crease in inlet temperature., An airtemper-
ature probe, mounted on the fuselage dorsal,
activates the system whena totaltemperature
of 120°F or above is reached. The system
compensates for rapid changes in tempera-
ture, i.e,, weapons delivery dive, by increas-
ing the response capability of the inlet guide
vane system and thus providing adequate pro-
tection apainst compressor blade instability
and compressor stall, A slight decrease in
engine rpm during system operation at MIL
or MAX power will be chserved,

2=2=1
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EXHAUST GAS TEMPERATURE AND
RPM CUTBACK

i Engine susceptibility to stall is mini-
mized by an automatic reduction of engine
EPM when compressor inlettemperature ['Iz}

falls below -25°C, thus preventing excessive
airflow through engine. The exhaust gastem-
perature is also reduced by a control signal
from the compressor inlet temperature sen-
50T ITZ} to the turbine exit temperature am-

plifier {TS:I' As a result, RPMand EGT indi-

cations may be belownormal operating limits
at MIL and MAX power,

ENGINE OIL PRESSURE

B Abnormal engine oil pressure indica-
tions frequently are an early indication of
some engine trouble, The engine oil pres-
sure indicator is marked for normal operat-
ing conditions on the ground or in the air
(20-50 psi); however, it should be noted that
idle rpm may produce only a 5-psiindication
while military power setting may cause an
indication as high as 55 psi, which is within
operating limits, These indications are ac-
ceptable provided they return within the 20
to 50 psi range after engine oil has warmed
and has had sufficient time to circulate, Of
primary concern to the pilot is that a sudden
change of 10 psi in theoil pressureindication
at any stabilized RPM setting necessitates
that engine be shut down and inspected,

2-2-2
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VARIABLE NOZZLE OPERATION

9 The afterburner (AB) variable exhaust
nozzle opening is controlled by throttle posi-
tion and turbine exit temperature. During
normal advance of the throttle, nozzle opening
decreases until approximately 0% indicated
RPM is reached; the nozzle then stops clos-
ing and stays at approximately 30% nozzle
open until RPM is approximately $7%, At
this point, control of nozzle area ie trans-
ferred from the throttle to the turbine exit
temperature amplifier ETEJ. As the engine

accelerates above approximately 97% REM,

the 'l"5 amplifier modulates nozzle opening to

maintain approximately 670°C EGT. During
rapid throttle advance from IDLE to MIL,
nozzle opening is mechanically controlled by
the throttle until nozzle opening is approxi-
mately 45%. The nozzle remains at this
opening until the engine accelerates to the
speed established by throttle position; the
TS amplifier then assumes control of the

nozzle. During ground operation at MIL
power, nozzle opening should be approxi-
mately 15%. As throttle is advanced into AB
range, indicated nozzle opening willincrease
from approximately 35% at minimum AB to
approximately 85% at maximum AB, Should
the 'l"5 system fail during military or AB

operation, retard thethrottle to maintain EGT
within limits,
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SECTION 3
FUEL MANAGEMENT

INTERNAL

1 At all altitudes, the internal fuel systems
automatically supply fuel to the engines when
throttles are advanced from OFF and the
boost pumps are operating. With boost pumps
not operating, MAX throttle fuel is not
guaranteed above 6000 feet pressure altitude
and, at lower throttle settinga, fuel starvation
may result above 25,000 feet.

lA  The fuel quantity indicator indicates
internal fuel only and should be monitored to

maintain the two systems within 200 pounds of
each other when operating at or near the aft
CG limit, This is necessary to ensure the
aircraft 15 kept within the CG limits.

1B A decrease in range will result from
just a 500-pound differential in the internal
fuel systems. This is due to the increased
drag resulting from horizontal tail deflection
required to trim the aircraft. Maintaining the
within this parameter is
accomplished by using the fuel balancing
procedures discussed in Part 2, Section 1.

two systems

EXTERNAL

2 External fuel may be carried in two
non-jettisonable wingtip tanks, two jettisonable
inbeoard pylontanks and one jettisonable centre-
line pylontank, see Figure 1 -3-2 for capacities,
External fuel is transferred by air pressure
applied to the extermal tanks from the air-
conditicning system, causing fuel to flow into
both internal systems as needed, Overfilling
is prevented by a fuel level control valve in
each system, Fuel transfer ~valves are
electrically controlled by three toggle switches
on the right vertical control panel in the front
cockpit. The placarded position (CL, PYLONS,
TIPS) is the on position. Edge lighting is
provided for positive tank selection at night.
Flacing any of these switches on with an
engine operating and the cockpitpressurization
switeh at CABIN PRESS will pressurize all
external tanks, If the cockpit pressurization
switch is placed at RAM DUMP, or the aerial
refuel switch at AERIAL HEFUEL, pressure
will not be available for fuel transfer.

Bevised 11 Jul 69

ZA  External tank groups should be selected
individually and in proper sequence, refer to
Paragraph 4, following. When transfer of the
selected group is completed the EXT TANKS
EMPTY caution on the caution light panel
and the master caution light will illuminate,
The pilot should monitor the fuel gquantity
indicator for decrease in quantity before
selecting another tank group to confirm that
all fuel from selected tanks has been trans-
ferred. The next tank group should be turned
on before turning off the empty tank group
to prevent depressurizing the system. Failure
to turn off the switch of the empty tank group
prevents any further light indication of fuel
transfer completion and allows the external
tanks empty light to remain on.

NOTE

When transferring fuel from the inboard
pylon tanks, the pilot must wverify
complete transfer of fuel before selecting
wingtip fuel, because of restricted
airspeed, see Figure 4-1-5, with other
than residual fuel in the inboard fuel
tanks and empty tip tanks, Completion
can be verified by a time check, the
external tanks empty light on, and a
decrease in the quantity indication of the
internal systems.

CROSSFEED OPERATION

3 Either internal fuel system can supply
both engines or both systems can supply
either engine throughan electrically operated
crossfeed wvalve and proper positioning of
boost pump switches. With the crossfeed
switch in CROSSFEED position, the crossfeed
valve is opened, providing the pilot thecapa-
bility of balancing the internal fuel supply or

2-3-1
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of operating one engine from both systems
during single-engine operation, When con-
ducting crossfeed operation at altitude, the
crossfeed switch should always be placed in
CROSSFEED position before turning the fuel
boost pump switch OFF (low side) to preclude
engine flameout, When fuel balancing is
completed, boost pumps should be turned on
and crossfeed turned OFF, Use of crossfeed
with low fuel indicated in either intermnal
system should be attempted only if a level or
slight nose-up aircraft attitude can be main-
tained, This is necessary to preclude un-
covering the boost pump inlets, allowing air
to enter the fuel supply lines causing engine
flameout,

MNOTE

¢ With one boost pump inoperative, fuel
may be crossfed from the system with
the operative fuel boost pump.

e Approximately 10 minutes after oper-
ating on one engine, with both fuel boost
pumps in operation, a low fuel pres-
sure warning light will appear on the
inoperative engine side; however, nor-
mal fuel flow from both systems is
available to the operating engine,

EQ 05-205A-1

FUEL SEQUENCING

4 The sequence of external fuel transfer
when all tanks are installed is wing pylons,
centreline pylon, then wingtip., Inany config-
uration of tanks or weapons, wingtip fuel
should normally be transferred after other
external fuel has been used and/or stores
released from inboard pylons. To prevent
wingtip tank flutter when the wingtip position
is selected, all fuel must be transferred be-
fore turning the external fuel tip switch off,

FUEL VENTING

5 Fuel may be lost overboard in any
attitude due to failure of the fuellevel shutoff
valves while transferring fuel, Ifthis cccurs,
discontinue all fuel transferuntil fuel quantity
indicators indicate less than total capacity,
FRefill internal supply from externaltanks,as
necessary, by turning desired external fuel
selector switches on;turnexternal fuel selec-
tor switches OFF when fuel quantity indica-
tor indicates near full, Fuel may be lost
overboard in a climb due to failure of the
fuel vent check wvalves, If this occurs, level
aircraft immediately and do not climb to a
higher altitude until the internal fuel quanti-
ties have been reduced.
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SECTION 4
AIR REFUELING PROCEDURE

GENERAL

1 The procedures recommended herein
are those required forair refueling from KC-
130F tanker aircraft, when the air refuel
probe is installed on the aircraft, Refer to
Part 4, Section 10, for air refueling per-
formance data,

2 Optimum airspeed for refueling is 215
KCAS with flaps at FULL position. Full flaps
provide a lower angle-of-attack, improved
stability and control, and require less power
at high gross weights,

KC-130F DESCRIPTION

3 The KC-130F tanker is equipped with
two paradrogues on extendible hoses located
within pylon-mounted underwing pods out-
board of the engines and approximately 10 feet
inboard from the wingtips. Refueling is pos-
sible at any hose length between 20 and 80 feet,
Refueling rate is 300 gallons per minute per
station. Prior to receiver engagement, the
drogues trail with the hoses fully extended to
85 feet. During refueling, a hydraulic reel
control system maintains hose tension to
eliminate whip. Fuel flow is automatically
initiated following hookup as the receiver
moves forward and the hose lengthdecreases
to BO feet. If the hose length decreases to
20 feet or increases past 80 feet, the fuel
flow is automatically cut off, Normal disen-
gagement is accomplished by slowing the re-
ceiver aircraft and moving straight backuntil
the hose reels full out and the drogue detaches
from the probe,

ENGAGEMENT FROCEDURE

4 The following procedures will ensurea
successful engagement,

la) If external fuel tanksaretobe refueled,
position aerial refueling switch to AERIAL
REFUEL and select desired external fuel
tanks,

(b) Stabilize the receiver aircraft speed
and align the probe 10 to 15 feet behind the
drogue,

(c) Establish a reference point dead-ahead
on the tanker and apply power to establish a
5-knot steady closing rate,

(d} Maintain sight of the drogue with pe-
ripheral vision but do not attempt to chase
the drogue,

{e)  Adjust powerafter engagementto main-
tain 40 to 50 feet of hose extended,

(f)  Maintain station on the tanker slightly
stepped down and with the hose extended
straight aft from the refueling pod,

POWER MANAGEMENT

5 The use of afterburner (AB)inthemin-
imum AB position normally will be required
to maintain station when refueling to full
capacity in the ferry configuration at 20,000
feet. The method of power management for
heavy configurations is as follows,

{a) Place the left throttle in the minimum
AB position while approaching the tanker,

(b) Regulate closure during final approach
and engagement with the right throttle only,

(c) Continue to advance the right throttle
to MIL power as gross weightincreasesdur-
ing fuel transfer,

(d} Modulate the left AB power if more
power is required with additional fuel
transfer,

(&) If it becomes necessary to use AB on
both engines to maintain or regain station,
the throttle positions should be synchronized,

b The throttle combinations selected
allow use of the radio microphone button at
all times,




Do not use speed brake during engage-
ment or disengagement, Use of speed
brake will cause excessive trim
changes,

DISENGAGEMENT PROCEDURE

7 Fuel venting from the external tanks and
the wvertical tail will occur when the respec-
tive systems are full, To disengage fromthe
drogue, gradually reduce power and slowly

EO 05-205A-1 Part 2, Section 4

back away from the tanker. Air refueling
probe will disengage when the tanker refuel-
ing hose is fully extended.

NOTE

® When disengaged, ensure that aerial
refueling and external fuel transfer
switches are positioned to OFF,

¢ Resume normal fuel management
procedures,
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SECTION 5
FLIGHT CHARACTERISTICS

INTRODUCTION

1 The aircraft isdesignedforhighspeeds
at all altitudes, The area rule fuselage mini-
mizes the effect of mach number. The wing
does not have geometricdihedral, since suffi-
cient aerodynamic dihedral effect is supplied
by the moderate sweepback (25 degrees) of
the wing, Large tail surfaces provide ade-
quate longitudinal anddirectional stability for
all angles of attack and machnumbers, How-
ever, a two-axis stability augmentation sys-
tem is provided to improve handling
characteristics,

STALLS
GENERAL

2 A 1-G stall at 0 degrees of bank, see
Figure 2-5-1, Sheets 1 and 2, is not accom-
panied by any abrupt aircraft motion., The
stall condition is preceded by heavy, low-
speed buffet and moderate wing roll, Com-
plete lateral control is available to well
below stall speed. The actualstallisaccom-
panied by a very high sink rate. Low speed
buffet is most severe with flaps fully
extended,

STALL RECOVERY

3 Low-attitude stalls can be terminated
by an increase of power and a decrease in
stick back pressure, It is not necessary to
allow the nose to pitch down during a 1-G
stall recovery.

ACCELERATED STALLS

4 Subsonic accelerated stalls, see Figure
2-5-1, Sheets 1l and 2, are similar to 1-G
stalls except the stall is not accompanied by
wing roll,

HIGH-ATTITUDE STALLS

5 A high-attitude stall is defined as a
manoeuvre terminating at a positive pitch

angle of 75 degrees or less, resulting inair-
speeds as low as zero,

NOTE

Ag an airspeed of 100 knots is ap-
proached, smoothly utilize controls to
correct minor rolling or pitching
motions tominimize oscillations during
recovery and reduce power to no less
than 80% RPM. Stalls in excess of 75=-
degree pitch attitude may result in
poststall gyrations.

WARNING

Maximum rates and deflections of the
controls (either momentary or sus-
tained) will force the aircraft into
either a poststall gyration or a spin
with possible pilot disorientation., In-
tentional stalls at pitch angles greater
than 75 degrees are prohibited because
of possible dual engine flameout,

b Following stall, the aircraft will pitch
toward the horizon at approximately 0 G's
until a diving attitude is achieved and flying
speed is repained, Dependent upon the nose-
down pitching rate, the aircraft may rotate
beyond the nose-down vertical attitude and
develop a pendulous yawing and rolling metion
ag airspeed is regained,

POSTSTALL GYRATIONS

7 Poststall gyrations are characterized
by high pitching rates, large yawing angles,
and abrupt oscillatory metions about all
three axes oftheaircrafi oranoutside spiral-
ing [recognized by increasing roll rate,
negative load factor, and airspeed) or alevel
inverted position with very little yawing mo-
tion. These motions can occur either in the
erect or inverted positions; however, they
usually are associated with a high rate pitch-
over, progressing from a highattitude condi-
tion through the nose-down vertical position
to inverted flight, The recovery phase of a

&-5-1
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poststall gyration is usually characterized by
either a large pendulous yawing and rolling
motion or a sustained rolling condition com-
bined with increasing airspeed. Theaddition
of external wing and centreline stores will
result in more severe poststall gyrations.

HIGH-ATTITUDE STALL AND POSTSTALL
GYRATION RECOVERY

B Recovery from a high-attitude stall or
a poststall gyration manoeuvre is accom-
plished as follows:

(a) Smoothly neutralize the controls and
adjust power to not less than 80% RPM,

(k) Maintain the controls at neuntral
(*hands-off”) when in either an erect or in-
verted attitude umntil 150 KIAS is acquired
during the dive,

AREA OF POSSIBLE
SPIN ENTRY

(ANY CONFIGURATION|

Figure £-5-2
&=5-4
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(c) Smoothly apply controls to recover the
aircraft.

#

SPINS

GENERAL

9 Intentional spins are prohibited, The
aircraft exhibits a high degree of resistance
to spin entry. However, the aireraft can be
forced into a poststall gyration or an erect
or inverted spin, The area of possible entry
is shown in Figure 2-5-2, Avoid abrupt full
aft stick movement fromthe conditions shown
or a spin entry may result, Entry can occur
without use of rudder. Flameout of cne or
both engines can be expected,

WARNING

Ejection from either an erect or in-
verted spin is to be acecomplished if a
spin recovery is not completed by
15,000 feet above the terrain, Also,
if forward forces due to a flat spinning
condition preclude maintaining anti-
gpin controls, ejection should be
accomplished,

ERECT SPIN

10 Once an erect spin has developed, the
gpin will be flat and may be either oscillatory
or very smooth, The aircraft may oscillate
about all three axes, and the pilot will be
forced forward.

El Erect Spin Recovery., The primary
antispin control is the aileron, and it is im-
perative that full aileron deflection be held
during recovery.

I WARNING .

If full aileron deflectioninthe direction
of the spin is not maintainedthroughout
the recovery, the spin recovery may be
prolonged or prevented,

12 Immediately upon recognitior. of the
direction of rotation, use the following
procedures:
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{a)} Control Stick - Full aileron in the
direction of the spin (use both hands) and as
much aft stick as possible without sacrificing
aileron,

ib) Budder - Full opposite,

(c) Do not change pgear, flaps, and speed
brake positions during recovery.

(d) MNeutralize controls after recovery.
NOTE

Recovery from the spin is normally

abrupt and may be followed by some

spiraling during the resultant dive,

INVERTED SPIN

13 An inverted spin is very oscillatory
about all axes.

14 Inverted Spin Recovery. Immediately
upon experiencing an inverted spin, use the

following procedure:

(a) All flight controls - Neutralize,

WARNING

Maintain contrels in neutral position
throughout the spin recovery. Any
aileron or rudder deflection caninduce
a transition to an erect spin,

EXTERMNAL STORES

15 Do not jettison external stores until
aircraft is under control,

DRAG CHUTE
16 Do not use the drag chute as a spin

recovery device because of the following un-
determined factors:

{a} Deployment,
(b) Eifectiveness,
(c) Ejection seat-to-chute clearance.

(d) Structural failure,

Fart 2, Section §

FLIGHT CONTROLS

RUDDER

17 The rudder is able to generate large
roll rates, Caution should be used when
applying abrupt aileron plus rudder together
in the same direction, as large angles of
attack with large sideslip angles and load
factors in excess of limits can be generated.
The heavily loaded configurations during rud-
der applications below 240 KCASwill require
aileron deflections in excess of the aileren
spring stop limit to hold wings near level,
This may lead to lateral/directional oscilla-
tions which will be adequately damped when
both controls are neutralized, Rudder rever-
sals (full rudder input in one direction, then
in the other direction) for airspeeds below
250 KCAS will create large excursions of
sideslip angles and corresponding roll rates,
The application of opposite aileron will al-
ways be sufficient to stop the induced roll
rate after the rudder is neutralized,

SPEED BRAKE

18 The speed brake system effectively
controls airspeed in dives or when a rapid
speed reduction is desired; however, pitch
transients will occur during speed brake
operation, The pitch transients may be in
either a nose-up or nose-down direction,
depending on flight conditions,

S B e P -‘j
b

{caurion]
Bgniufclogeieil,
When operating speed brake with wing
stores on the aircraft above 0.850 IMN
and below 15,000 feet altitude, a nose-
up trim change on extension will be
produced and increased aircraft sensi-
tivity will be apparent. Load factor
increments as high as 2.,5G can be
experienced. Because of aircraft sen-
sitivity, the pilot should exercise cau-
tion in attempting precise attitude con-
trol, Ifpitchoscillationsoccur, controel
can be established by releasing stickor
holding stick fixed, Incremental exten-
sion and retraction of the speed brake
will reduce abruptness of the trim
change,
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Figure 2-5-3

SPEED PROFILES

19
2-5-3 iz for unaccelerated level flight condi-
tions,
dive to the start of pullout at which time the
thrust of both engines is reduced to military
thrust, The lift limits are based on maxi-
murn lift conditions at the prevailing mach

The speed profile chart shownin Fipgure

Maximum thrust is maintained in the

numbers,

CF-54 1-103A

MANOEUVERING FLIGHT
STICK FORCES

20 Stick forces per G are at a minimum in

the range of 0.80 to 0,95 mach, When ma-
NnoeuUvering near these mach numbt:r:&-, be
careful not to execeedtheallowable load factor

by overcontrol,
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BOBWEIGHT EFFECT, G-OVERSHOOT

21 The bobweight incorporated inthe pitch
control system increases the stick forces
under GC-loads, BSince the pilot feels little
effect of the bobweight until the aircraft re-
sponds to the stick movement, G-overshoots
may occur if aft stick is appliedtooabruptly.

S, o g 1—-‘

{ CAUTION |

e |

Abrupt forward or aft deflection or
“pulsing” of the stick inthe mach range
0,80 ta 0.95 may result in overshoot of
the limit load factor, With pitch aug-
menter off, aircraft sensitivity about
trim and while manoeuvering will be
more apparent,

ROLLS

22 Roll rates obtainable imn this aircraft
with full aileron deflection (spring stop limit)
are extremely high and could cause the pilot
to become disoriented, Caution should be
exercised when using rudder in conjunction
with aileron applications during rapid rollor
Rapid inputs of both rudder and
at least half aileron can cause large load
factor excursions during the manoceuvre,

turn entry,

DIVING CHARACTERISTICS

HIGH SPEED DIVE

23 Acceleration in a dive is very rapid,
Steep dives at high speeds at low altitudes
should be avoided because of the large alti-
tude loss during recovery, see FigurelZ-5-4,
Should a high-speed, steep dive be enteredat
low altitude, the speed brake should be ex-
tended immediately. Use of speedbrakedoes
not restrict G’s attainable.

FLIGHT WITH EXTERNAL STORES

SYMMETRICAL LOADS

24 Loading of external stores may affect
aircraft aerodynamic characteristics or the

Part £, Section 5

CG, or both. Loading of centreline stores
has a negligible aerodynamic effect onlongi-
tudinal stability, while inboard and outboard
stores have slight to moderate aerodynamic
effect. Centreline stores cause a forward
ghift in the CG, while inboard stores cause
a slight aft CG shift, The CG shift with out-
board stores is negligible,

NOTE

Salvo of 4 or 5 BLU-1/B bombs or
simultaneous release of the outboard
BLU-1/B bombs will cause theaircraft
to pitch down approximately 1.0 G,
This pitch change will be more pro-
nounced with pitch damper disengaged,

ASYMMETRICAL LOADS

25 The major cause for lateral control
corrections with asymmetric store config-
urations is the weight imbalance; thus the
effects are more noticeable at lower air-
epeeds, Rudder trim is sufficient totrim out
vaw produced by asymmetricloads; however,
aileron trim may have to be supported by
stick forces at low speeds in some cases of
asymmetric loads, such as when landing with
a full wing pylon tank on one sideand opposite
prlon tank empty.

26 Should a landing withanextremeasym-
metrical loading condition be necessary,itis
recommmended that the pilot, while at a safe
altitude, perform a simulated landing ap-
proach at the planned airspeed, to become
familiar with the aircraft flight characteris-
tics under this loading configuration, A very
flat, straight-in approach, with very little
flare, should be made tpaccomplish a smooth
touchdown, The approach and landing should
be carefully planned and executed, consider-
ing the runway length and increasedapproach
speed. With gear and flaps down add 15
KIAS te computed final approach speed for
single asymmetry or 70 KIAS for double
asymmetry, It is recommended that asym-
metric external stores be jettisoned prior to
landing in a strong or gusty crosswind,
Landing with asymmetric external stores
may result in decreased lateral control ofthe
aircraft,
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DIVE RECOVERY CHART

EXAMPLE:

5L IF A 4.0 G FULLOUT FROM A 3. PROCEED VERTICALLY

5 30" DIVE AT &00 KCAS IS DOWN TO CURVE REPRESENT-

10 STARTED AT 25,000 FT, THE ING AMGLE OF DIVE (C).

15 ALTITUDE LOST DURING DIVE 4, MOVE TO THE RIGHT
4 20 RECOVERY WILL BE 3000 FT TO CURVE REPRESENTING THE
= 55 ENTER CHART AT CAS  LOAD FACTOR TO BE HELD IM
= 35 (Al AT START OF PULLOUT, THE PULLOUT (D],
o 3. MOVE TO THE RIGHT 5, PROCEED VERTICALLY
' TO CURVE REPRESEMTIMNG AMD READ ALTITUDE LOST
o ALTITUDE {B) AT START OF DURIMG PULLOUT OM SCAL
= PULLOUT. {E}.

TAS — 100 KN ALT. LOST — 1000 FT

F-SAR 1-7BA

Fipure 2-5-4

LANDING WITH EXTEEME FORWARD will be lirnited if approach and touchdowm
CENTERE OF GRAVITY airspeeds are allowed to decrease bolow the
recommended airspeeds,

27 Landing with a full tank or heavy NOTE

weapon on the centreline and a full load of G gy

ammunition 1is critical, due to an extreme At forward CG positions, landing
forward centre-of-gravity position. At for- pattern airspeeds below recommended
ward CG positiens with flaps down, the maxi- may result in a nose over and loss of

murn available horizontal stabilizer travel altitunde,
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SECTION 6
ALL WEATHER OPERATION

INSTRUMENT FLIGHT PROCEDURES
GENERATL

| Execept for some repetition necessary
for emphasis or thought continuity, this Part
contains only those procedures required in
instrument flight that differ from, or are in
addition to, the normal operating procedures
given in Section 1,

INSTRUMENT TAKREOFF

2 For an instrument takeoff, perform all
normal pretakeoff checks, and turn on pitot
heat, engine anti-ice, windshield anti-ice, and
duct anti-ice switches, if necessary. Takeoff
distances should be computed to allow for
thrust loss when engine anti-ice system is in
operation. Check the horizontal situation in-
dicator for proper heading, and align the index
marker on the attitude indicator to a2 3-degree
nose-low indication, Allowances must be made
if aircraft is not on a level surface. This
setting should give an approximate level flight
indication for intermediate altitude level-offs
during departures and at normal cruise con-
ditions. Use normal takeoff procedures, When-
ever visibility permits, runway features and
lights should be used as an aid to maintain
proper headings. Apply aft stick pressure at
the recommended aft stick speed to changethe
piteh attitude from a 3-degree nose-low toc an
B-degree nose-high indication at lift-off. Allow
the aircraft to fly off the runway and when the
vertical wvelocity indicator and altimeter
indicate a definite climb, retract the landing
gear. Raise wing flaps after gear has been
retracted and aircraft is at a safe altitude
and airspeed.

INSTRUMENT CLIMB

3 Approaching 300 KIAS in takeoff atti-
tude, retard throttles to MIL, Maintain a 2
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to 5-degree climb indication and at least a
1000 -fpm climb until reaching recommended
climb schedule, A slow airspeed and/or low
rate of climb may be required tocomply with
departure procedures, For this type climb,
reduce power below MIL as required. Power
settings between 90% and ?5% RPM will pro-
vide comfortable climb rates at 300 KlIASfor
intermediate altitude level-offs, MAXthrust
instrument climbs require extremely high
pitch anpgles and are not normally used for
instrument departures. If conditions require
a MAX thrust climb, maintain a2to5-degree
climb indication until approaching recom-
mended climb airspeed/mach; then adjust
pitch to maintain climb schedule,

HOLDING PATTERNS

4 Hold at 300 KIAS above 14,000 feet, At
or below 14,000 feet, hold at 275 KIAS. To
descend in holding patterns, reduce power
and maintain holding airspeed in descent,
Speed brake may be used for holding pattern
descents if hipher rates of descent are
desired, Fuel consumption in holding pat-
terns between 20,000and 40,000 feet averapges
approximately 1500 pounds per hour.

PENETERATION DESCENT

5 To enter a penetration descent, reduce
both throttles to 80% RPM and lower the nose
approximately 10 degrees on the attitude
sphere, Extend speed brake (if required) at
280 KIAS and maintain speed by adjusting ||
pitch as required, Initiate the level-off from a
penetration descent 1000 feet or more above the
degired altitude by decreasing the pitchattitude
approximately one-half, Use normal lead point
for lavel-off at the desired altitude. The
speed brake may be left extended or retracted,
as required, to obtain the desired airspeed
for the approach.

Zabr=]
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TACAN APPROACH

6 A typical TACAN penetration and ap-
proach is shown in Figure 2-6-1., Aircraft
configuration and airspeed will depend upon
the type of approach being made. Airspeed
inbound to the final approach fix should be
220 KIAS with LE flaps, At or prior to the
final approach fix, achieve the recommended
approach configuration and computed air-
speed, For a straight-in approach, maintain
155 KIAS plus weipght correction, with gear
down and full flape, For a circling approach,
maintain 175 KIAS plus weight correction,
with pear down and full flaps, Use full flaps
for landing.

RADAR APPROACH

7 A typical radar approach is shown in
Figure 2-6-2, Limit all bank angles to 30
degrees, Airspeed on base leg (or 10 miles
out if making a straight-in approach) should
be 175 KIAS plus weight correctionwithland-
ing pear down and full flaps, Priortoc reach-
ing the glide slope, lowe r the landing gear
and full flaps, and adjust airspeed to 155
KIAS plus weight correction, Maintain the
recommended airspeed down the glide slope
until a safe landing is assured.

MISSED-AFPPROACH PROCEDURE

8 To accomplish a missed approach, ad-
vance throttles to MIL, retract speed brake
(if extended) as power is applied, and rotate
the aircraft to a normal instrument takeoff
attitude, Retract landing gear, positionflaps
to LE, and accelerate to 220 KIAS., Reduce
power to approximately 95% RPM and climb
at 220 KIAS to missed approach altitude,

SINGLE-EMNGINE APPROACH

9 A typical radar approach on single-
engine is shown in Figure 2-6-3, Delay
lowering landing gear until just before glide
path, MAX thrust should be used on single-
engine approaches if necessary.

SINGLE-ENGINE MISSED APPROACH

10 Use MAX thrustforsingle-engine
missed approach, Landing pear should be

2-6-2
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retracted as soon as practicable, Position
flaps toe LE at 165 KIAS, and accelerate to
220 KIAS with MAX thrust,

ICE AND RAIN
GENERAL

11 Anti-ieing equipment for wings and
empennage is not provided, Each aircraft is
provided with engine, duct, and windshield
anti-ice systeme and, in addition, canopyde-
fog and pitot heat for adverse weather opera-
tion, Iecing conditions which may be en-
countered are trace, light, moderate, and
heavy., Moderate and heavy icing, particu-
larly, ean cause rapid buildup of ice on air-
craft surfaces, pgreatly affecting perfor-
mance, Short duration climbs and descents

may be made through light icing conditions,

WARNING

The aircraft should not be flown in
moderate or heavy icing conditions,
If any icing is encountered, leave the

area of icing condition as soon as
possible.
12 When icing conditions are anticipated,

the engine, duect, and windshield anti-ice
switches should be placed in the on position;
pitot heat should be switched on and the
canopy defog rheostat switch turned to full
increasa,

ENGINE ICING

13 Engine inlet guide vane icing may occur
when ambient temperature is below 40°F and
either the temperature-dewpoint spread is
less than 5° or wvisible maisture is present,
Under these conditions and when icing condi-
tions are anticipated, the engine anti-ice
switch should be immediately placed in the
ENGINE position,
tinuing anti-icing action,

This action ensures con-
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TACAN PENETRATION AND APPROACH (TYPICAL)

MISSED APPROACH

o Lol TR

: THROTTLES — MIL

GEAR ~UP 5
BEGIN LEVEL-OFF 1000 FLAPS ~RETRACT TO LE  §
Pl Y FEET OR MORE ABOVE RPM — REDUCE TO B

AT MINIMUM PENETRATION APPROXIMATELY

INBOUND TOFINAL =, 77006 mv REDUCING 95% AT 220 KIAS
APPROACH FIX .. PITCH ATTITUDE BY ONE- FORCLIMBTO &
" HALF. SPEED BRAKE — MISSED APPROACH
ELREPEED - ;g; KIAS £ IN (AS REQUIRED). ALTITUDE &

% FLAPS —LE

- PENETRATION TURN
LIMIT BANK
AHGLE. TO0 _3[]’f‘ .

TACAN APPROACH PENETRATION DESCENT

“ GEAR — DOWN

: BIRSPEED — 280 KIAS =" s
= FLAPS SPEED BRAKE e TACANg A Ty
~  CIRCLING OR ¢ (IF REQUIRED} —oOUT o e R S g e
© STRAIGHT-IN - FULL 1 RPM -80%  golEsm oo e
&= ENGINE DOORS — OPFEN REM e e T : : ,
2 SPEED BRAKE - AS DESIRED (FORMATION)  — 85% ks
i AIRSPEED .

CIRCLING - 175 KIAS
STRAIGHT -IN - 155 KIAS
AS REQUIRED

f @ BASED ON 10,500-POUND GROSS WEIGHT.

5 E:
i

*- @ |NCREASE APPROACH AIRSPEED 5 KNOTS FOR EACH
500 POUNMDS OF GROSS WEIGHT ABOVE 10, 500.

@ THE PEMETRATION SHOWN REQUIRES APPROMIMATELY . =
& MIMUTES AMD 200 POUNDS OF FUEL. FUEL REQUIRED 77

FOR APPROACH VARIES WITH EACH PUBLISHED

PROCEDURE AMD COMNFIGURATION UISED,

10, - i

Figur{-: 2=bi=]
2=-h=3
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BASE LEG

GEAR — DOWN
FLAPS = FULL
AIRSPEED — 175 KIAS
RPM - 0%

RADAR APPROACH (TYPICAL)

. -
-
——— s
—

DOWNWIND

-

Ty

& FINAL TUR
FLAPS = LE (SAME AS
AIRSPEED — 220 KIAS BASE LEG)
RPM - B9% gl

FINAL

" GEAR  — DOWN
"% FLAPS - FULL
ENGINE

=4 DOORS — OPEN
= AIRSPEED — 155 KIAS
= RPM - 1%

GLIDE SLOPE
GEAR — DOWN

Tt FLAPS = FULL
AIRSPEED — 155 KIAS
RPM — AS REQUIRED
e U L
4 S el
MISSED APPROACH
- THROTTLES — MIL
- GEAR - UpP
FLAPS — RETRACT TO LE
. RPM ~ REDUCE TO
APPROXIMATELY
95% AT 220 KIAS
FOR CLIME TO
MISSED APPROACH
ALTITUDE

" CONFIGURATION — CLEAN .. ®BASED ON 10,500-POUND GROSS WEIGHT,  ~~ . . .
. AIRSPEED — 220 KIAS - @ INCREASE BASE LEG, FINAL TURN, FIMAL, AND " /1’
p == RPM - B%% GLIDE-SLOPE AIRSPEEDS 5 KNOTS FOR EACH =
ot o R S Doiso et in 500 POUNDS OF GROSS WEIGHT ABOVE 10,500
2 : o R S5 POUNDS. i
;. ®THE RADAR APPROACH SHOWM REQUIRES f.._f
APPROXIMATELY 325 POUMDS OF FUEL.
T :
M ' CF-5A 1-44

Figure 2-6-2
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RADAR APPROACH (TYPICAL) o
(SINGLE ENGINE) o S SN Lt N

RPM — 94,
T p—" - .-ﬁ-.-.
-'\.'-F'.-_'—‘_p,.l-—'-’_"-

DOWNWIND
- FLAPS = LE r

* AIRSPEED = 220 KIAS FIMAL TURN

. RPM - 947
: - 2 (SAME AS
1 BASE LEG)

FINAL

" GEAR - DOWN
' FLAPS = FULL
~— ENGINE

DOORS — OFEN
; AIRSPEED — 155 KIAS

' RPM - 9B%
GLIDE SLOPE
= GEAR — DOWN
FLAPS = FULL
i AIRSPEED — 155 KIAS
RPM — 94%
/ |

MISSED APPROACH

THROTTLE — MAX

GEAR — RETRACTED AS SOON
AS PRACTICAL

FLAPS - RETRACTED TO LE
AT 165 KIAS

AIRSPEED — ACCELERATE TO
220 KIAS FOR CLIME
TO MISSED AFFROACH
ALTITUDE

/F/i**j @ BASED ON 10,500-POUND GRCSS WEIGHT. T

g

ENTRY i @ INCREASE BASE LEG, FIMAL TURM, FIMAL, AND o
GLIDE-SLOPE AIRSPEEDS 5 KMOTS FOR EACH 500
CONFIGURATION — CLEAN -
POUMDS OF GROSS WEIGHT ABOVE 10, 500 POUMDS. .\,
AIRSPEED — 220 KIAS - _ Vi
-y 1 1 — 94% @ THE SINGLE-ENGIME RADAR APPROACH SHOWN R
it | REQUIRES APPROXIMATELY 325 POUNDS OF FUEL. /
_L;_ : " @ GEAR MAY NOT RETRACT IF LEFT ENGINE RPM IS |
i i BELOW 12%. FOR MISSED APFROACH WITH GEAR
: ; 1 DOWN, RETRACT FLAFS TO LE WHEN PRACTICAL,
T b bt } TO IMPROVE ACCELERATION, s i
1--'-""_- ; By, . T froesis | CF-5A 1-97

F'j,g',_i,re 2-6-3
2=h=5
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INLET DUCT ICING

14 Engine damage may oceur if ice is
allowed to accumulate on the engine inlet duct
lips, Ingestion of accumulated ice into an

engine may be evidenced by'a jar or noise in
the enpgine and may result in damage to the
inlet guide vanes and first-stage compressor
blades, Engine instrument indications may
remain normal, even though engine damage
has been experienced.

WARNING

To prevent possibility of ice buildup on
inlet duct lips, duc¢t amti-ice switch
should be turned on priorto éncounter-
ing known icing conditions,

TURBULENCE AND THUNDERSTORMS
GENERAL

15 Flights in areas of turbulent air, hail-
storms, and thunderstoms should be avoided,
if possible, because of the increased danger
of engine flameout and high probability of
damage to airframe and components frem
impact ice, hail, and lightning. If entry into
adverse weather conditions cannot be avoided,
turn on engine, duct, windshield , pitot anti-ice,
and canopy defog prior to penetration. Monitor
EGT and engine tachometer indicators con-
tinuously to allow for timely corrective action,
The following factors, singly or in combination,
may cause engine flammeouts:

{a) Penetration of cumulus buildups with
associated high liguid content,

{(b) Engine icing of either nose cowl or
inlet puide vanes,

{c) Turbulence associated with penetration
can result in angles of attack of plus 9 de-
grees or more, causing marginal engine
performance,

(d) Above 40,000 feet, the surge margin of
the engine is reduced and there is poor air
distribution across the face of the
COMpressor,

2-b-b

TURBULENT AIR PENETRATION PROCE-
DURES

Flights through thunderstorms or other
areas of extreme turbulence must be
avoided whenever possible, Maximum
use of weather forecast and radar
facilities to help avoid thunderstorms
and turbulence is essential.

16 If flight through these areas cannot be

avoided, the following procedures should be
followed:

(a) Airspeed - Adjust power to establish
300 KIAS, Trim the aircraft for level flight
at this speed. Severe turbulence will cause
large and rapid variations in airspeed, Do
not change thrust except for extreme air-
speed variations,

(b) Attitude - The attitude of the aircraft
becomes the primary reference in areas of
extreme turbulence, Both pitch and bank
should be controlled by reference to the
attitude indicator, Establish the dircraft
attitude for level flight and trim forthat atti-
tude and airspeed. Do not change trim set-
tings, Maintain control as near neutral as
possible to avoid exaggerating the flight con-
ditions by overcontrolling, Donotuse sudden
or extreme control inputs. Extreme pgusts
will cause large attitude changes, but smoocth
and moderate use of the horizontal stabilizer
will reestablish the desired attitude. Do not
overcontrol with the rudder; attempttomain-
tain neutral rudder at all times,

()  Altitude - Severe vertical gusts will
cause appreciable altitude variations, Allow
altitude to wvary. Sacrifice altitude to main-
tain the desired attitude, Donot chasealtim-
eter and vertical velocity indications,

PENETRATION SPEED
17 If flight through turbulent air is un-

avoidable, the recommended “best penetra-
tion speed” is 300 KIAS,

Revisad 11 Jul 69
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WARNING

If inadvertent flight in turbulence and
thunderstorms is experienced, do not
exceed 400 KIAS,

et
AUTIDN A
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Flying in turbulence or hail may in-
crease inlet distortion. At higher
altitudes this distortion can result in
engine surge and possible flameout,
However, normal air restarts may be
accomplished as outlined in Part 3,
Emergency Handling,

NIGHT FLYING

18 This aircraft is adequately equipped
with lighting and instrumentationand presents
no problem in night flying,

NOTE

The red rotary beacon light should be
turned off in the wvicinity of cloude or
before entering cloud formation to
prevent spatial disorientation,

COLD WEATHER OPERATION

GENERAL

19 Most cold weather operating difficulties
are encountered on the ground., The follow-
ing instructions are to be used with the nor-
mal procedures given in Part 2 when cold
weather aircraft operation isnecessary,

BEFORE ENTERING AIRCRAFT

20 Remove all protective covers and duct
plugs; check to see that all surfaces, ducte,
struts, drains, and wvents are free of all
snow, ice, and frost., Brush affall light snow
and frost, Remove all ice and encrusted
snow, either by a direct flow of air from a
portable ground heater or by using deicing
fluid, Remove light frost fromthe windshield
and canopy with a clean soft rag,

Part 2, Section &

WARNING

& Depending on the weight of snow and
ice accumulated, takeoff distances and
climb-out performance canbe serions-
ly affected. The roughness and distri-
bution of the ice and snow could vary
stall speeds and characteristics to an
extremely dangerous degree. Loss of
an engine shortly after takeoff is a
serious enough problem without the
added (and avoidable) hazard of snow
and ice on the wings, In view of the
unpredictable and unsafe effects of such
a practice, the ice and snow must be
removed before flight is attempted,

¢ Ensure that water does not accumulate
in control hinge areas or other critical
areas where refreezing may cause
damage or binding,

cavmion]

N B B P

To avoid damage to aircraft surfaces,
do not permit ice to be chipped or
scraped away,

21 Check the fuel tank vents on the verti-
cal stabilizer for freedom from ice, Inspect
aircraft carefully for fuel and hydraulic
leaks caused by contraction of fittings or by
shrinkage of packings. Inspect area behind
aircraft to ensure that water or snow will not
be blown onto personnel and equipment during
engine start,

ENGINE START

zz Use external power for starting to con-
serve the battery. Nopreheat or special
starting procedures are required. Turn on
cockpit heat and canopy defog system, as
required, immediately after engine start,

NOTE

At very cold ambient temperatures (ap-
proximately -30°F and below), delayuse
of canopy defog until engines are in
operating range, since only a cold air
blast is produced at idle speeds priar
te warmup.
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WARMUP AND GROUND CHECK

23 After engine start, oil pressureindica-
tions above 55 psi will be observed, As the
oil warms up, pressure should reduce to
within operating limits., To decrease oil
warmup time, the engine may be operated at
MIL power until pressure is within limits,
If oil pressure does not decrease within &
minutes at MIL power, the engine should be
shut down. Slightly lower idle speeds are to
be expected with cold engines anda smallad-
vancement of throttles may be necessary to
place the generators on the line., When en-
gines are sufficiently warmedup, checkflight
controls, speed brake, and aileron trim for
proper operation. Cycle flight controls 4tob
times, Check hydraulic pressure, control
reaction, and operation of all instruments.

TAXIING

24 MNosewheel steering effectiveness is
reduced when taxiing on ice and hard packed
A combination of nosewheel steering
and wheel braking should be used for direc-
tional control, The nosewheel will skid side-
ways easily, increasing the possibility oftire
damage. If conditions permit, taxi with one
engine at idle and the other at high rpm (70%
to B80%) to provide more heat for the cockpit
and canopy and windshield defrosting, How-
ever, reduced speeds will generally beneces-

ETIOW,

sary when taxiing over the uneven snow and
ice covered surfaces common inlowtemper-
ature environments, Increase thenormalin-
terval between aircraft, both to ensure a safe
stopping distance and to prevent icing ofair-
craft surfaces from melted snow and ice
caused by the jet blast of the preceding air-
craft. Minimize taxi time to conserve fuel
and reduce the amount of ice fog generated
by the engines, If bare spots exist through
the snow, skidding onto them should be
avoided,

WARNING

Make sure all instruments have
warmed up sufficiently to ensure nor-
mal operation. Check for sluggish
instruments while taxiing,
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TAKEOFF

25 Use normal throttle procedures during
takeoff.

SCRAMBLE TAKEOFF

26 When the temperature is 32°F or below
and operational requirements dictate, it is
permissible to take off when a decreasing
indication in o0il pressure has been estab-
lished and pressure indications have de-
creased to 95 psi or below. If operating at
military power or in afterburner, the oil
Pressure should decrease to normal operat-
ing limits within approximately 6 minutes,
If the pressure does not return to normal
within the time limit, the throttle should be
retarded as required to decrease the pres-
sure to an acceptable limit, If lowering the
power setting does not decrease theoilpres-
sure within limits, it is cause for engine
shutdown,

LANDING

27 Use minimum run landing techniques
given in Section 1. When landing on runways
that have patches of dry surface, avoid lock-
ing the wheels, If the aircraft startsto skid,
release brakes until recovery from skid is
accomplished,

ENGINE SHUTDOWN

28 Use normal engine shutdown procedure,
BEFORE LEAVING AIRCRAFT

29 The canopy should be fully closed on
aircraft parked outdoors to prevent the entry

of blowing snew caused by operation of other
aircraft or from natural conditions,

HOT WEATHER AND DESERT OPERATION

GENERAL

30 Operation in hot weather and desert
requires that precautions be taken to protect
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the aircraft from damage caused by hightem-
peratures, dust, and sand. Care must be
taken to prevent the entranceof sand into air-
craft parts and systems such as the engines,
fuel system, pitot-static system, ete. All
filters should be checked more frequently
than under normal conditions, Plastic and
rubber segments of the aireraft should be
protected both from high temperatures and
from blowing sand. Canopy covers should be
left off to prevent sand from accumulating
between the cover and the canopy and acting
as an abrasive on the plastic canopy. With a
canopy closed, cockpit damage may result
when ambient temperature is above 110°F,
Canopy should be opened in advance of flight
to reduce cockpit temperature for comfort,
Desert and hot weather operation require that
in addition to normal procedures, the follow-
ing precautions be observed,

ENTERING AIRCRAFT

31 During preflight inspection and upon
entering aircraft, it is recommended that
light flying gloves be worn since aircraft
surfaces are extremely hot in high ambient
temperatures,
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TAKEOFF

32 Use normal takeoff procedures and be
alert for gusts and wind shifts near the
ground, Athighgross weights (approximately
19,000 1b), the interval between application
of aft-stick pressure and takeoff will be
noticeably longer,

DURING FLIGHT

33 The canopy defog systern should be
operated at the highest flowpossible (consis-
tent with pilot’s comfort) for 10 minutes prior
to descent from high altitude flight to preheat
the transparent surfaces and prevent the
formation of frost or fog during descent.

APPROACH AND LANDING

34 Monitor airspeed closely toensure that
recommended approach and teuchdewn air-
speeds are maintained; highambienttemper-
atures cause speed relative to the ground to
be higher than normal. Anticipate a long
landing roll due to higher ground speed at
touchdown,

2-6-9
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SECTION 7
WEAPONS SYSTEM — DESCRIPTION AND OPERATING PROCEDURES

GENERAL

1 The aircraft is equipped with a lead
computing optical sight system to assist in
weapons delivery of a variety of externalar-
mament and for aiming the two 20mm guns,
Five jettisonable pylons, at two outhoard and
two inboard wing stations and a fuselage cen-
treline station, are capableofcarrying multi-
ple configurations of general purpose and
practice bombs, fire bombs, and rocket
launchers, Provision for carriage of wingtip
missiles is incorporated into the electrical
armament system of the aircraft, although
the aircraft is not equipped with missile
launcher rails,

AUTHORIZED CONFIGURATIONS

2 See Figure 4-1-4 for the external
weapon and fuel tank configurations autho-
rized to be carried on the aircraft,

OPTICAL SIGHT SYSTEM
GENERAL

3 The optical sight system, type AWQ-
501, consists of the sight head, sight control
panel, sight computer, and the sight twist
grip. The system is a computing gyro gun
sight providing a predicted sightline foraim-
ing various weapons during air-to-air and
air-to-ground modes of attack., Predicted
sight lines are available for air-to-air gun
and missile attacks and for air-to-ground
gun, bomb, and rocket attacks,

SIGHT HEAD

4 The optical system of the sight head
consists of a moving convex mirror mounted
on a gyro rotor, a fixed mirror, collimating
lens and the reflector glass mounted on top
of the sight head. The reticle display con-
sists of a Z-mil aiming dot (pipper) and two
reticle arcs symmetrically located on either

side of the pipper. The distance apart and
length of the two reticle arcs are controlled
by the span setting control and the twist grip
on the left throttle, The positionof the pipper,
which igs roll stabilized, in each mode of at-
tack provides the requiredleadangle, gravity
drop, and drift corrections, The sight head
contains the following four controls and
indicators:

(a) Span control, which allows wing span
settings from 20 to 120 feet for stadiametric
ranging in the guns air-to-air mode,

ib) Dimmer control for adjusting the illu-
mination of the reticle display,

(c) Lamp change-over switchfor switching
to standby reticle display illuminating lamp
if the main illuminating lamp fails,

(d) Range dial to provide direct read-off
of range from 500 to 3000 feet during stadia-
metric ranging in the guns air-to-air mode,

SIGHT COMTROL PANEL

5 The sight control panel on the pedestal
contains the mode selector, drift control, and
depression control,

MODE SELECTOR
b The mode selector is a 7-position ro-

tary switch with an OFF position and the fol-
lowing mode selections:

GA Cuns .
- Air-to-Air
M Missiles -
G Cuns ~
R Rockets L Air-to-Ground
B Bombs e
5 Manual

(Sight Line)
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7T Positioning the mode selector from
OFF to any one of the six mode positions
electrically energizes the sight computer and
the gyro motor inthe sight head. The function
of each mode selection is as follows:

(a) GA (Guns air-to-air) provides aiming,
tracking, and ranging capability for lead pur-
suit attacks initiated from above, co-altitude,
or below the target, at firing ranges from 600
to 2500 feet. The sight line prediction angle
compensates for gravity drop, range, altitude,
and the relative motion of the target and the
attacking aircraft,

(B) M (Missile air-to=-air) provides a fixed
sight for aiming missiles in a pure pursuit
attack,

(c) G (Gunsair-to-ground) providesa com-
puted predicted sight line allowing for gravity
drop, at firing ranges from 1000 to 4000 feet,
A wind correction is automatically applied
when the pipper is kept on the target during
the attack.

id) R (Rockets air-to-ground) provides a
computed predicted sight line allowing for
gravity drop, true airspeed, pitch, and drift
at fixed firing range of 3000 feet,

le) B (Bombs air-to-pround) provides a
computed predicted sight line allowing for
gravity drop, true airspeed, pitch, and drift
at all release ranges from 2500 to 7500 feet
manually preset on the sight computer,

(f) 5 (Manual sight line) provides manual
control of the predicted sight line by setting
the drift and depression controls,

DEIFT CONTROL

8 The drift control provides the capabil -
ity of setting 45° drift whenthe mode selector
is set at either R (rockets), B (bombs), or S
(mamual}] modes, The AUTO position on the
control is inoperative,

DEPRESSION CONTROL

9 The depressioncontrolallows selection
of sight line depression angles from 0 to 200
mils when the mode selector isat S (manuall.
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SIGHT COMPUTER

1o The sight computer houses the comput-
ing portions of the sight system. The com-
puter receives true airspeedand altitude data
from the air data computer, aircraft piteh
and roll axis information from the GHARS
system, and pilot controlled range inputs,
The range, reticle, and pitch and roll servos
of the computer, along with the altitude and
true airspeed data, provide a corrected pre-
diction sight line for the various attack modes,
The computer containsa range selector which
allows a preset range adjustment of 2500 to
7500 feet for the bombing mode.

SIGHT TWIST GRIF

11 A sight twist grip on the outboard side
of the left throttle provides manual ranging
by the pilot while tracking in the GA air-to-
air mode, The twistgripisprovided with two
stop positions which limit rotation ofthe grip
to 90° of travel. Rotating the twist grip ad-
justs the reticledisplayarcs,drivesthe range
and reticle servosinthe computer,anddrives
the range dial on the sight head for direct
range read-off,

ARMAMENT CONTROLS

GENEERAL
12 Armament controlsare shownin Figure
£-7-1, Controls consist of the following:

(a) Optical sight and controls,

(b) Left vertical armament control panel,
containing the following:

(1) AIM-9 wvolume control switch
[inoperative),

(2) Guns and camera switch,

(3) Bombs arm switch,

(4] External stores armament mode rotary
selector switch,

(5] Emergency all-jettison pushbutton,
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ARMAMENT CONTROLS

GUN CAMERA
SHUTTER SWITCH
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REFLECTOR
RETICLE
IMAGE
RANGE DIAL
SPAN SETTING
CONTROL
DIMMER
CONTROL
BOMB-ROCKET
EUTTON

LAMP SELECT
SWITCH

DEPRESSION
CONTROL

DRIFT CONTROL

CF-54 1-58A

Fipure 2-7-1

(6) External stores jettison T-handle
(thermal battery power).

(7) Armament position selector switches,
(8)  Jettison selector and pushbutton.

(c) Control stick pgrip containing bomb-
rocket button and trigger.

GUN CAMERA SYSTEM

13 An N-% lémm motion picture camera
is mounted above the instrument panel for-
ward and to the right of the optical sight,
Before takeoff, the desired frame speed,
overrun time, and lens diaphragm ({-stop)
setting, are preset in the camera. Acamera
shutter switch, see Figure 2-7-1, on the left
console forward of the throttle quadrant al-
lows the pilot to override the preset lensdia-

phragm setting by repositioning the setting te
BRIGHT, HAZY, or DULL to suit prevailing
light conditions,

GUNNERY SYSTEM

14 Two M-39A2 or M-39A3 20mm gunsare
mounted in the upper nose section of theair-
craft, Themaximum number of rounds loaded
for each gun is 280 rounds, providing 11.2
seconds of continuous gun fire at a rate of
1500 rounds per minute. The guns are man-
ually charged prior to takeoff, Duringthe gun
firing sequence, both gun bays are purged of
explosive gases by ramairintake and exhaust
doors on each sideofthe nosewheel well. The
retractable doers open when the trigger is
squeezed to the first detent, remain open at
trigger second detent while the guns are
firing, and remain open for approximately 10
seconds after the trigper is released, Gun

£2-T-3
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gas for each pun is deflected by a deflector
door located immediately in front of each gun
barrel, The intake and exhaust purge doors
and the pun gas deflector doors are actuated
automatically during gun firing, Expended
ammunition cases are ejected clear of the
aircraft through tubes at the bottom of the
fuselage, Expended ammunition links are
retained in each gun compartment,

GUN AND CAMERA SYSTEM CONTROLS

15 Gunnery system controls consist of a
guns and camera switch on the left vertical
control panel, see Figure 2-7-1, and a trig-
ger on the control stick grip. Two circuit
breakers placarded LEFT and RIGHT GUN
FIRING onthe right console ac circuit breaker
panel and two circuit breakersplacarded RE-
LEASE & BOMB ARM CONT and GUN BAY
PURGING on the pedestal dc circuit breaker
panel provide power to fire the guns,

16 Guns and Camera Switch, The guns and
camera switch, guarded by a red cover, has
three positions: GUNS & CAMR, OFF (guard
closed), and CAME ONLY,

17 Trigger. When the guns and camera
switch is in the GUNS & CAMR position,
squeezing the trigger to the first detent ener-
gizes the gunm camera and opens the gun gas
deflector doors and gun bay purging doors.
At the second (fully squeezed) trigger detent,
gun camera operation continues and the guns
fire., Withthe switchin CAMR OMNLY position,
squeezing the trigger to the first detent will
energize the gun cameara,

BOMB-ROCKET BUTTON

18 The bomb-rocket button on the stick
grip is the normal release control for bombs,
missiles, and rochkets,

BOMBE ARM SWITCH
19 The bombs arming switch on the left

vertical control panel has three positions
placarded SAFE, NOSE & TAIL, and TAIL
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ONMLY, With the switch in SAFE position,
arming circuits to all arming solenoids are
deenergized, Positioning the switch toNOSE
& TAIL prepares arming circuits for nose,
centre, and tail arming. The TAIL ONLY
position prepares arming circuits for tail
arming only.

EXTERNAL STORES ARMAMENT MODE
SELECTOR

20 The external stores armament mode
selector placarded EXTERENAL STORES, see
Figure 2-7-1, allows the pilot to select the
weapons to be delivered., The selector has
four placarded positions: BOMBS & NA-
PALM, SAFE, AIM-9B, and RKT/CBU, When
in the SAFE position, the selector is me-
chanically locked in detent, Torepositionthe
selector, it is necessary to push and turn it,
Selection of an armament mode positionpre-
pares the selected circuitsfor weaponsfiring
or release,

ARMAMENT POSITION SELECTOR
SWITCHES

21 Seven armarment position selector
switches, see Figure 2-7-1, provide individ-
ual selection of external store stations to be
fired or released, The switches are two-
position (ON, OFF); the on positiong are the
upper positions of the switehes under each
external store station grouped under the air-
craft silhouette on the panel. The wingtip
positions are provided for wingtip missile
firing, when equipped.

ATM-9B MISSILE VOLUME CONTROL

22 Inoperative,

EMERGENCY ALLJETTISON PUSHBUTTON
AND EXTERNAL STORES JETTISON T-
HANDLE

23 For operation of the emergency all
jettison pushbutton and external stores jetti-
son T-handle controls, refer to Part 1, Sec-
tion 4, See Figure 2-7-1 for locations of
controls,
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SECTION 8
PHOTOGRAPHIC RECONNAISSANCE SYSTEM OPERATION

GENERAL
L The procedures herein cover the opera-
tion of the camera control (MCA-3) as apart
of the camera control system (CC3-1). Re-
fer to Part 1, Section 21, for complete sys-
termn description,
PREFLIGHT OFPERATION
2 The following functions shall be checked
by ground crew (or pilot) prior to commencing
mission, See Figure 2-8-1 for location of
camera control panel switches,
(a) Master Switch - OFF,
(b) Operation Switeh - STICK,
(c) Mode Switch - OFF.
(d) Frames Remaining Counters - Push and
turn counter reset knobs until 500 frames
appears in appropriate digital readout

windowl(s].

(e} Camera Select - OFF (joystickcentred
and pulled out).

(f) Groundspeed - As Reguired,

ig) Height Seale Switch - As Required,

(h) Height Above Ground - As Required,
FLIGHT OPERATION

3 Prior to entering target area, recheck
and set switches and controls for mission
requirements,

(a) Groundspeed - Set,

(b) Height Scale - As Required,

(e) Height Above Ground - Set,

NOTE

The height scale switeh should not be
changed when the camera(s) are
operating,

(d) Master Switch - MAN or 4FPS (as
required).

(e] Mode Switeh - DAY or NIGHT (as
appropriate).
NOTE

o If subliminal light condition exists, the
APC LIMIT lamp will be illuminated,
indicating marginal light for mission,

o Refer to Flight Procedure With APC
LIMIT Light On, following paragraph.

(£) Joystick - Select necessary cameras,

(1) With the operation switch in the STICK
position, cameras will operate by pressing
the nosewheel steering button on the control
stick prip, see Figure 1-8-1. The cameras
will operate only as long as this switch is
pressed.

(2) With the operation switch in continuous
(CONT) position the cameras will operate
continuously.

(g) If any of the selected cameras are in
the BFPS mode, the FREE RUN (blue 8) lamp
will be illuminated.

(k) Camera operation is indicated by illu-
mination of the camera operate blue lights on

the instrument panel, see Figure 1-21-1,

4 Alternate Flight COperation With APC
Limit Light On:

([a) Select master switch to4FPS, This re-
sults in a full stop increase in exposure since

2-B-1
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. CAMERA CONTROL PANEL

HEIGHT SCALE

FACTOR SWITCH

GROUNDSPEED
DIGITAL READOUT

VELOCITY SET
CONTROL KNOB

CAMERA SELECT
SWITCH (LJOYSTICK)

FREE RUN
LIGHT

FRAMES REMAINING [
RESET SELECTORS —

MASTER
CONTROL KNOE

OFPERATION
SWITCH
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ABSOLUTE ALTITUDE
DIGITAL READOUT

HEIGHT SET
CONTROL KNOB

APC LIMIT
LIGHT

FRAMES REMAINING
INDICATORS

MODE SELECT

Fj.g'ul:l.: LBl

the shutter speed is reduced from 1/3000 to
1/1500 second; however, all selected cameras
will run at 4FP5; or:

(b) Select OFF position on mode select
gwitch, This results in a full stop increase
in exposure for the 1,75-inchlens and the 6,0-
inch lens, and two full stops with the 3,0=inch
lens. Automatic pulsing and shutter speedof
1/3000 second is still maintained with this
setting,

(c) In extreme low light conditions, position

master switch to 4F PS5 and mode select switeh

to OFF,

2=-8-2

CONTROL KNOB

CF-5A 1-123
SHUTDOWN OQPERATION
5 To secure camera operation at end of

film roll or mission, use the following steps:

(a) Camera Select Joystick - Centred and
Cut position.

(b) Magter Switch - OFF,
(c) Operation Switch - STICK,

i(d) Mode Swatch - OFF,




